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(57) ABSTRACT

A liquid crystal display panel includes a first polarizing
plate; a first A/4 layer; a first substrate; a second A/4 layer;
a liquid crystal layer; a second substrate; and a second
polarizing plate. In an active region, the first substrate
includes a plurality of color filter layers including an edge
color filter layer located at an end portion of the active
region. In an inactive region, the first substrate includes a
black matrix and a dummy color filter layer which overlaps
the black matrix and is adjacent to the edge color filter layer.
A level difference between a surface of the edge color filter
layer and a surface of the dummy color filter layer is 1.2 pm
or less. The second A/4 layer overlaps a boundary between
the edge color filter layer and the dummy color filter layer.
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LIQUID CRYSTAL DISPLAY PANEL AND
LIQUID CRYSTAL DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal
display panel and a liquid crystal display device. More
specifically, the present invention relates to a liquid crystal
display panel in a horizontal electric field mode and a liquid
crystal display device including the liquid crystal display
panel.

BACKGROUND ART

[0002] Liquid crystal display panels are utilized in appli-
cations such as televisions, smartphones, tablets, PCs, and
car navigation systems. In these applications, liquid crystal
display panels are required to have various performances.
For example, a liquid crystal display panel for uniforming
the display quality in an active region in which an image is
displayed has been proposed (see, for example, Patent
Literature 1).

CITATION LIST

Patent Literature

[0003] Patent Literature 1: JP 2013-29778 A
SUMMARY OF INVENTION
Technical Problem
[0004] However, the conventional liquid crystal display

panel exhibits low visibility in a bright place such as the
outdoors. The present inventors have extensively investi-
gated the causes of this and found that the luminance in the
black display state is increased by the external light reflec-
tion (surface reflection and internal reflection) of the liquid
crystal display panel, and as a result, the contrast decreases.
[0005] On the other hand. the present inventors have paid
attention to a configuration in which a circularly polarizing
plate (laminated body of linearly polarizing plate and A/4
layer) is disposed on the opposite side (observation surface
side) to the liquid crystal layer with respect to the substrate
on the observation surface side among a pair of substrates
sandwiching the liquid crystal layer in order to increase
visibility in bright places such as the outdoors (to suppress
external light reflection). However, it has been difficult to
apply a circularly polarizing plate in the case of adopting a
liquid crystal display panel in a horizontal electric field
mode such as FFS (Fringe Field Switching) mode or IPS
(In-Plane Switching) mode as a liquid crystal display panel
in order to improve viewing angle characteristics. This is
because the liquid crystal display panel is always in the
white (bright) display state both when a voltage is not
applied and when a voltage is applied but the black (dark)
display state cannot be realized in a case in which a
circularly polarizing plate is disposed on the observation
surface side and the rear surface side of the liquid crystal
display panel in a horizontal electric field mode.

[0006] On the other hand, the present inventors have
found out a configuration in which a circularly polarizing
plate is disposed on the opposite side (observation surface
side) to the liquid crystal layer with respect to the substrate
on the observation surface side among a pair of substrates
sandwiching the liquid crystal layer and the A/4 layer
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(hereinafter also referred to as “in-cell retardation layer”) is
disposed on the liquid crystal layer side (rear surface side).
According to such a configuration, it has been found that a
configuration is realized which is optically equivalent to a
conventional liquid crystal display panel in a horizontal
electric field mode with respect to incident light. However,
in such a configuration, light leakage may occur at the end
portion of the active region in the black display state when
a color filter substrate is used as the substrate on the
observation surface side.

[0007] The present inventors have extensively investi-
gated the causes of this and found the following. In a normal
color filter substrate, a black matrix is disposed in an
inactive region surrounding the active region while a black
matrix and a color filter layer are laminated in the active
region. For this reason, the surface of the color filter layer in
the active region is located at a position higher than the
surface of the black matrix in the inactive region and a level
difference is generated between the two regions. In such a
state, when the material for the overcoat layer is applied to
the active region and the inactive region, the level difference
between the two regions are not completely flattened and the
overcoat layer at the end portion of the active region
(peripheral portion of the active region) is thinner than that
at the central portion of the active region. Thereafter, when
the material for the in-cell retardation layer is applied onto
the surface of the overcoat layer, the in-cell retardation layer
is formed at the end portion of the active region to be thicker
than that at the central portion of the active region by the thin
thickness of the overcoat layer by the flattening effect of the
material for the in-cell retardation layer. As a result. even
when the retardation of the in-cell retardation layer is set to
the optimum value at the central portion of the active region
(the region in which the thickness of the in-cell retardation
layer is constant), the retardation thereof greatly deviates
from the optimum value at the end portion of the active
region by the thick thickness. Hence, the retardation
imparted in the in-cell retardation layer is greatly different at
the central portion and end portion of the active region, thus
light leakage occurs at the end portion of the active region
in the black display state when being observed through the
circularly polarizing plate described above.

[0008] Meanwhile, in a configuration which does not have
an in-cell retardation layer (a normal liquid crystal display
panel in a horizontal electric field mode), the liquid crystal
layer is thickened accordingly when the overcoat layer is
thin at the end portion of the active region. However, in the
black display state, the liquid crystal layer behaves as an
isotropic medium with respect to light incident from the rear
surface side (for example, linearly polarized light) thus light
leakage does not occur even when the thickness of the liquid
crystal layer partially changes. Hence, the light leakage at
the end portion of the active region described above is a
phenomenon peculiar to the configuration having an in-cell
retardation layer.

[0009] As described above, the liquid crystal display panel
in a horizontal electric field mode has a problem of sup-
pressing light leakage at the end portion of the active region
while increasing the visibility in a bright place. However,
means for solving the above problem has not been found out.
For example, the invention described in Patent Literature 1
is not intended for a configuration having an in-cell retar-
dation layer and has room for improvement.
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[0010] The present invention has been made in view of the
above situation, and an object thereof is to provide a liquid
crystal display panel in a horizontal electric field mode
which exhibits excellent visibility in a bright place and
causes suppressed light leakage at the end portion of the
active region and a liquid crystal display device including
the liquid crystal display panel.

Solution to Problem

[0011] The present inventors have extensively investi-
gated liquid crystal display panels in a horizontal electric
field mode which exhibit excellent visibility in a bright place
and causes suppressed light leakage at the end portion of the
active region and focused on a configuration in which the
thickness of the in-cell retardation layer is less likely to
change in the active region. Moreover, it has been found out
that in the first substrate on the observation surface side
among a pair of substrates sandwiching the liquid crystal
layer, a dummy color filter layer adjacent to an edge color
filter layer located at the end portion of the active region is
disposed in the inactive region and the level difference
between the surface of the edge color filter layer and the
surface of the dummy color filter layer is in a predetermined
range. The present inventors have conceived that the above
problem can be thus brilliantly solved and achieved the
present invention.

[0012] In other words, an aspect of the present invention
may be a liquid crystal display panel including: in order
from an observation surface side to a rear surface side, a first
polarizing plate; a first A/4 layer; a first substrate; a second
M4 layer; a liquid crystal layer; a second substrate; and a
second polarizing plate, the first A/4 layer having an in-plane
slow axis which forms an angle of 45° with a transmission
axis of the first polarizing plate and is orthogonal to an
in-plane slow axis of the second A/4 layer, the second
substrate including a pair of electrodes which generate a
horizontal electric field in the liquid crystal layer when a
voltage is applied, the liquid crystal layer including liquid
crystal molecules which are homogeneously aligned in a
state in which a voltage is not applied between the pair of
electrodes, the first substrate including a plurality of color
filter layers in an active region in which an image is
displayed, the plurality of color filter layers including an
edge color filter layer located at an end portion of the active
region, the first substrate including a black matrix and a
dummy color filter layer which overlaps the black matrix
and is adjacent to the edge color filter layer in order from the
observation surface side to the rear surface side in an
inactive region surrounding the active region, a level dif-
ference between a surface of the edge color filter layer and
a surface of the dummy color filter layer being 1.2 um or
less, and the second A/4 layer overlapping a boundary
between the edge color filter layer and the dummy color
filter layer.

[0013] The level difference may be 0.8 pum or less.
[0014] A width of the dummy color filter layer may be 75
{m or more.

[0015] A color of the dummy color filter layer may be the

same as a color of a color filter layer having a thinnest
thickness among the plurality of color filter layers.

[0016] A color of the edge color filter layer may be blue.
[0017] The first substrate may further include an overcoat
layer which directly covers the plurality of color filter layers
and the dummy color filter layer.
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[0018] The second A/4 layer may directly cover the plu-
rality of color filter layers and the dummy color filter layer.
[0019] A transmission axis of the first polarizing plate and
a transmission axis of the second polarizing plate may be
orthogonal to each other.

[0020] An alignment direction of the liquid crystal mol-
ecules in the liquid crystal layer and a transmission axis of
either one of the first polarizing plate or the second polar-
izing plate may be parallel to each other in a state in which
a voltage is not applied between the pair of electrodes.
[0021] Another aspect of the present invention may be a
liquid crystal display device including the liquid crystal
display panel.

Advantageous Effects of Invention

[0022] According to the present invention, it is possible to
provide a liquid crystal display panel in a horizontal electric
field mode which exhibits excellent visibility in a bright
place and causes suppressed light leakage at the end portion
of the active region and a liquid crystal display device
including the liquid crystal display panel.

BRIEF DESCRIPTION OF DRAWINGS

[0023] FIG. 1 is a schematic cross-sectional view illus-
trating a liquid crystal display device and a liquid crystal
display panel of Embodiment 1.

[0024] FIG. 2 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of a liquid
crystal display panel of Embodiment 1 are viewed from a
liquid crystal layer side (rear surface side).

[0025] FIG. 3 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment A-A' in
FIG. 2.

[0026] FIG. 4 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment B-B' in
FIG. 2.

[0027] FIG. 5is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of a liquid
crystal display panel of Embodiment 2 are viewed from a
liquid crystal layer side (rear surface side).

[0028] FIG. 6 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment C-C' in
FIG. 5.

[0029] FIG. 7 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment D-D' in
FIG. 5.

[0030] FIG. 8 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of a liquid
crystal display panel of Embodiment 3 are viewed from a
liquid crystal layer side (rear surface side).

[0031] FIG. 9 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment E-E' in
FIG. 8.

[0032] FIG. 10 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of a liquid
crystal display panel of Embodiment 4 are viewed from a
liquid crystal layer side (rear surface side).

[0033] FIG. 11 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment F-F' in FIG.
10.

[0034] FIG. 12 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment G-G' in
FIG. 10.
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[0035] FIG. 13 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of a liquid
crystal display panel of Embodiment 5 are viewed from a
liquid crystal layer side (rear surface side).

[0036] FIG. 14 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment H-H' in
FIG. 13.

[0037] FIG. 15 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment J-J' in FIG.
13.

[0038] FIG. 16 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of a liquid
crystal display panel of Comparative Example 1 are viewed
from a liquid crystal layer side (rear surface side).

[0039] FIG. 17 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment a-a' in FIG.
16.

[0040] FIG. 18 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment b-b' in FIG.
16.

DESCRIPTION OF EMBODIMENTS

[0041] Hereinafter, the present invention will be described
in more detail through embodiments with reference to the
drawings. However, the present invention is not limited only
to these embodiments. In addition, the configurations of the
respective embodiments may be appropriately combined or
changed within a range not departing from the gist of the
present invention.

[0042] In the present specification, “X to Y means “X or
more and Y or less”.

[0043] In the present specification, “polarizing plate”
which does not accompany “linear” refers to a linear polar-
izing plate and is distinguished from a circularly polarizing
plate.

[0044] In the present specification, the A/4 layer means a
retardation layer which imparts an in-plane retardation of a
quarter wavelength (A/4) to light having a wavelength A and
may be a retardation layer which imparts an in-plane retar-
dation of 100 to 176 nm. The in-plane retardation (R) is
defined by R=(ns-nf)xd. Here, when the main refractive
index in the in-plane direction of the retardation layer is
defined as nx and ny, ns denotes the larger one between nx
and ny and nf denotes the smaller one between nx and ny.
The in-plane slow axis indicates the axis in the direction
corresponding to ns, and the in-plane fast axis indicates the
axis in the direction corresponding to nf. d denotes the
thickness of the retardation layer. For example, in a case in
which the material for the retardation layer is a liquid crystal
material, the in-plane retardation (R) is defined by R=Anxd,
where An denotes the anisotropy of refractive index of the
liquid crystal material. In the present specification, the
retardation means an in-plane retardation unless otherwise
stated.

[0045] 1In the present specification, the fact that two axes
(directions) are orthogonal to each other means that the
angle between the two axes is 87° to 93°, and the angle is
preferably 89° to 91°, more preferably 89.5° to 90.5°,
particularly preferably 90° (perfectly at right angles).
[0046] In the present specification, the fact that two axes
(directions) are parallel to each other means that the angle
between the two axes is 0° to 3°, and the angle is preferably
0° to 1°, more preferably 0° to 0.5°, particularly preferably
0° (perfectly parallel).
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[0047] 1In the present specification, the fact that two axes
(directions) form an angle of 45° means that the angle
between the two axes is 42° to 48° and the angle is
preferably 44° to 46°, more preferably 44.5° to 45.5°,
particularly preferably 45°.

Embodiment 1

[0048] FIG. 1 is a schematic cross-sectional view illus-
trating a liquid crystal display device and a liquid crystal
display panel of Embodiment 1. As illustrated in FIG. 1, a
liquid crystal display device 1 includes a liquid crystal
display panel 2 and a backlight 3 in order from the obser-
vation surface side to the rear surface side.

[0049] The method of the backlight 3 is not limited, and
examples thereof include an edge light method and a direct
method. The kind of the light source of the backlight 3 is not
limited, and examples thereof include a light emitting diode
(LED) and a cold cathode fluorescent lamp (CCFL).
[0050] The liquid crystal display panel 2 includes a first
polarizing plate 4, a first 2/4 layer (out-cell retardation layer)
5, a first substrate 6, and a second /4 layer (in-cell retar-
dation layer) 7, a liquid crystal layer 8, a second substrate 9,
and a second polarizing plate 10 in order from the obser-
vation surface side to the rear surface side.

<First Polarizing Plate and Second Polarizing Plate>

[0051] As the first polarizing plate 4 and the second
polarizing plate 10, for example, a polarizer (absorption type
polarizing plate) obtained by dyeing and adsorbing an
anisotropic material such as an iodine complex (or dye) on
a polyvinyl alcohol (PVA) film and then performing stretch-
ing and alignment and the like can be used.

[0052] The transmission axis of the first polarizing plate 4
and the transmission axis of the second polarizing plate 10
are preferably orthogonal to each other. According to such a
configuration, the first polarizing plate 4 and the second
polarizing plate 10 are disposed in crossed Nicols, and thus
a black display state can be effectively realized when a
voltage is not applied (a state in which a voltage is not
applied between a pixel electrode 15 and a common elec-
trode 17 to be described later).

<First Substrate>

[0053] The first substrate 6 includes a first support base 11,
a black matrix 12 which is partially disposed on the surface
of the first support base 11 on the liquid crystal layer 8 side
(rear surface side), a plurality of color filter layers 13R (red),
13G (green), and 13B (blue), and an overcoat layer 14 which
covers the black matrix 12 and the color filter layers 13R,
13G, and 13B. The black matrix 12 is disposed in a lattice
shape so as to partition the plurality of color filter layers
13R, 13G, and 13B in the active region and is disposed on
the entire surface in the inactive region.

[0054] Examples of the first support base 11 include a
glass substrate and a plastic substrate.

[0055] Examples of the material for the black matrix 12
include a black resist having a light shielding percentage of
99.9% or more (OD value of 3.0 or more).

[0056] Examples of the material for the color filter layers
13R, 13G, and 13B include pigment-dispersed color resists.
The color combination of the color filter layers is not
limited, examples thereof include a combination of red,
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green, blue, and yellow in addition to a combination of red,
green, and blue as illustrated in FIG. 1.

[0057] Examples of the material for the overcoat layer 14
include a transparent resin, and among others, a material
exhibiting high heat resistance and high chemical resistance
is preferable.

[0058] A horizontal alignment film may be disposed on the
surface (between the first substrate 6 and the second A/4
layer 7) of the first substrate 6 on the liquid crystal layer 8
side (rear surface side). The horizontal alignment film has a
function of aligning liquid crystal molecules present in the
vicinity in parallel to the surface. Here, the fact that liquid
crystal molecules are aligned parallel to the surface of the
horizontal alignment film means that the pre-tilt angle of
liquid crystal molecules (tilt angle when a voltage is not
applied) is 0° to 5° with respect to the surface of the
horizontal alignment film. Examples of the material for the
horizontal alignment film include an organic material such
as polyimide and a photoisomerization type photoalignment
material. The surface of the horizontal alignment film may
be subjected to an alignment treatment such as a photoalign-
ment treatment or a rubbing treatment.

<Second Substrate>

[0059] The second substrate 9 includes a second support
base 18, a common electrode 17 disposed on the surface of
the second support base 18 on the liquid crystal layer 8 side
(observation surface side), an insulating film 16 covering the
common electrode 17, and the pixel electrode 15 disposed
on the surface of the insulating film 16 on the liquid crystal
layer 8 side (observation surface side). According to such a
configuration, a horizontal electric field (fringe field) is
generated in the liquid crystal layer 8 and the alignment of
liquid crystal molecules in the liquid crystal layer 8 is
controlled as a voltage is applied between the pixel electrode
15 and the common electrode 17 (at the time of voltage
application). In other words, the liquid crystal display panel
2 is a liquid crystal display panel in a horizontal electric field
mode.

[0060] Examples of the second support base 18 include a
glass substrate and a plastic substrate.

[0061] The common electrode 17 is a planar electrode.
According to such a configuration, a common voltage is
supplied to the respective pixels of the liquid crystal display
panel 2.

[0062] Examples of the material for the common electrode
17 include transparent materials (inorganic materials) such
as indium tin oxide (ITO) and indium zinc oxide (IZO).
[0063] As the material for the insulating film 16, either of
an organic insulating material or an inorganic insulating
material can be used. Examples of the organic insulating
material include polyimide. Examples of the inorganic insu-
lating material include a nitride.

[0064] The pixel electrode 15 is an electrode provided
with a slit. According to such a configuration, a horizontal
electric field (fringe field) is efficiently formed between the
pixel electrode 15 and the common electrode 17 when a
voltage is applied.

[0065] Examples of the material for the pixel electrode 15
include transparent materials (inorganic materials) such as
indium tin oxide (ITO) and indium zinc oxide (IZO).
[0066] A case in which the liquid crystal display panel 2
is a liquid crystal display panel in a FFS mode (a case in
which the second substrate 9 is a thin film transistor array
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substrate in a FFS mode) is illustrated in FIG. 1, but the
liquid crystal display panel 2 may be a liquid crystal display
panel in an TIPS mode which is the same horizontal electric
field mode. According to the liquid crystal display panel in
an IPS mode, a horizontal electric field is generated in the
liquid crystal layer 8 and the alignment of liquid crystal
molecules in the liquid crystal layer 8 is controlled as a
voltage is applied between a pair of comb electrodes dis-
posed on the second substrate 9 (at the time of voltage
application).

[0067] Ahorizontal alignment film may be disposed on the
surface of the second substrate 9 on the liquid crystal layer
8 side (observation surface side).

<Liquid Crystal Layer>

[0068] The liquid crystal molecules in the liquid crystal
layer 8 are homogeneously aligned in a state in which a
voltage is not applied between the pixel electrode 15 and the
common electrode 17 (when a voltage is not applied). Here,
the fact that liquid crystal molecules are homogeneously
aligned means that the pre-tilt angle of liquid crystal mol-
ecules (tilt angle when a voltage is not applied) is 0° to 5°
with respect to the surface of the second substrate 9.
[0069] Examples of the material for the liquid crystal layer
8 include a negative liquid crystal material having negative
anisotropy of dielectric constant (Ae<0).

[0070] It is preferable that the alignment direction of the
liquid crystal molecules in the liquid crystal layer 8 and the
transmission axis of either one of the first polarizing plate 4
or the second polarizing plate 10 are parallel to each other
in a state in which a voltage is not applied between the pixel
electrode 15 and the common electrode 17 (when a voltage
is not applied). According to such a configuration, a black
display state can be effectively realized when a voltage is
applied.

<First A/4 Layer and Second A/4 Layer>

[0071] Examples of the material for the first A/4 layer 5
and the second A4 layer 7 include a photopolymerizable
liquid crystal material. Examples of the structure of the
photopolymerizable liquid crvstal material include a struc-
ture having a photopolymerizable group such as an acrylate
group or a methacrylate group at the terminal of the skeleton
of the liquid crystal molecule. According to such a material,
it is likely to attain a flattening effect by which the level
difference of the ground (object to be coated) is flattened. In
the present embodiment, the second A/4 layer 7 also func-
tions as a flattening layer of the first substrate 6, and thus the
space (the thickness of the liquid crystal layer 8: cell gap)
between the second A/4 layer 7 (first substrate 6) and the
second substrate 9 is uniform.

[0072] The photopolymerizable liquid crystal material
functions as a A4 layer, for example, by the following
method. First, the photopolymerizable liquid crystal mate-
rial is dissolved in an organic solvent such as propylene
glycol monomethyl ether acetate (PGMEA). Next, the
obtained solution is applied onto the surface of the first
substrate 6 on the liquid crystal layer 8 side (rear surface
side) to form a film of solution. Thereafter, this film of
solution is subjected to pre-baking, light irradiation (for
example, ultraviolet irradiation), and post-baking in the
stated order, as a result, the photopolymerizable liquid
crystal material functions as the second A/4 layer 7. The first
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M4 layer 5 may be also obtained by being formed on the
surface of a substrate (for example, polyethylene terephtha-
late (PET) film) by the same method as that for the second
A4 layer 7 and pasted to the surface of the first substrate 6
(first support base 11) on the opposite side (observation
surface side) to the liquid crystal layer 8 with an adhesive
and the like interposed therebetween.

[0073] As the first A/4 layer 5, a polymer film which is
subjected to a stretching treatment and is generally used in
the field of liquid crystal display devices can also be used
since this can be utilized by being pasted to the first substrate
6. Examples of the material for the polymer film include
cycloolefin polymer, polycarbonate, polysulfone, polyether-
sulfone, polyethylene terephthalate, polyethylene, polyvinyl
alcohol, norbornene, triacetyl cellulose, and diacetyl cellu-
lose, and cycloolefin polymer is preferable among these. The
M4 layer formed of cycloolefin polymer exhibits excellent
durability and has an advantage that a change in retardation
is small when being exposed to a severe environment such
as a high temperature environment or a high temperature and
high humidity environment for a long period of time.
[0074] The in-plane slow axis of the first A/4 layer 5 forms
an angle of 45° with the transmission axis of the first
polarizing plate 4. According to such a configuration, a
configuration is realized in which the circularly polarizing
plate in which the first polarizing plate 4 and the first A/4
layer 5 are laminated is disposed on the observation surface
side of the liquid crystal display panel 2. Hence, incident
light (for example, external light) from the observation
surface side of the liquid crystal display panel 2 is converted
into circularly polarized light when passing through the
circularly polarizing plate and reaches the first substrate 6,
thus reflection from the first substrate 6 (layer disposed on
the opposite side (observation surface side) to the liquid
crystal layer 8 rather than the overcoat layer 14) is sup-
pressed by the antireflection effect of the circularly polariz-
ing plate, and the visibility in the bright place increases.
When the circularly polarizing plate is formed by laminating
the first polarizing plate 4 and the first A/4 layer 5, it is
preferable to use a roll-to-roll method from the viewpoint of
increasing the producibility.

[0075] The in-plane slow axis of the first A/4 layer 5 is
orthogonal to the in-plane slow axis of the second 2/4 layer
7. According to such a configuration, the first A/4 layer 5 and
the second A/4 layer 7 cancel the retardation therebetween
with respect to incident light from the rear surface side of the
liquid crystal display panel 2 (for example, incident light
from the backlight 3), and thus a state in which both of these
are optically substantially absent is realized. In other words,
a configuration is realized which is optically equivalent to a
conventional liquid crystal display panel in a horizontal
electric field mode with respect to incident light from the
rear surface side of the liquid crystal display panel 2. Hence,
it is possible to realize display by a horizontal electric field
mode using a circularly polarizing plate. Here, the first A/4
layer 5 and the second A/4 layer 7 are preferably composed
of the same material. By this, the first A/4 layer 5 and the
second 2./4 layer 7 can cancel the retardation therebetween
including wavelength dispersion.

[0076] A photo spacer may be disposed on the surface of
the second A/4 layer 7 on the liquid crystal layer 8 side (rear
surface side). According to the photo spacer, the space
(thickness of the liquid crystal layer 8: cell gap) between the
second A/4 layer 7 (first substrate 6) and the second substrate
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9 can be effectively maintained. The photo spacer preferably
overlaps the black matrix 12. According to such a configu-
ration, when the liquid crystal display panel 2 is viewed
from the observation surface side, the photo spacer is hidden
by the black matrix 12 and thus is not visually recognized.
[0077] Next, the relation between the first substrate 6 and
the second A/4 layer 7 will be described below.

[0078] FIG. 2 is a schematic plan view illustrating a state
in which the first substrate and the second A4 layer of the
liquid crystal display panel of Embodiment 1 are viewed
from the liquid crystal layer side (rear surface side). As
illustrated in FIG. 2, the first substrate 6 includes color filter
layers 13R, 13G, and 13B in the active region AR in which
an image is displayed. In the present specification, the color
filter layer located at the end portion of the active region AR
is referred to as an “edge color filter layer”, an edge color
filter layer 19B (blue: color filter layer 13B) is located at the
left end portion of the active region AR and an edge color
filter layer 19R (red: color filter layer 13R) is located at the
right end portion of the active region AR. Meanwhile, the
first substrate 6 includes a dummy color filter layer 20B
(blue) in the inactive region (frame region) FR surrounding
the active region AR. The dummy color filter layer 20B can
be formed by the same process as that for the color filter
layer 13B (can be simultaneously formed) and, for example,
may have the same composition as that of the color filter
layer 13B and be formed in the same thickness as that of the
color filter layer 13B. The dummy color filter layer 20B may
be disposed on the entire periphery of the inactive region FR
as illustrated in FIG. 2 or may be disposed at a part of the
inactive region FR but is preferably disposed on the entire
periphery of the inactive region FR.

[0079] InFIG. 2, the overcoat layer 14 and the second A/4
layer 7 are not illustrated since these are transparent but are
actually disposed over the entire active region AR and
inactive region FR.

[0080] FIG. 3 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment A-A' in
FIG. 2. In FIG. 3, the lower side corresponds to the obset-
vation surface side (the opposite side to the liquid crystal
layer 8) and the upper side corresponds to the rear surface
side (the liquid crystal layer 8 side). As illustrated in FIG. 3,
the black matrix 12 and the dummy color filter layer 20B are
disposed in the stated order from the observation surface
side to the rear surface side in the inactive region FR at the
left end portion of the first substrate 6. The dummy color
filter layer 20B overlaps the black matrix 12 and is adjacent
to the edge color filter layer 19B. The overcoat layer 14
directly covers the color filter layers 13R, 13G, and 13B
(19B) and the black matrix 12 in the active region AR and
directly covers the dummy color filter layer 20B and the
black matrix 12 in the inactive region FR. The second A/4
layer 7 overlaps the boundary between the edge color filter
layer 19B and the dummy color filter layer 20B.

[0081] The level difference D2 between the surface of the
edge color filter layer 19B and the surface of the dummy
color filter layer 20B is 1.2 pm or less. This suppresses the
difference between the thickness of the overcoat layer 14 at
the end portion of the active region AR and the thickness
thereof at the central portion of the active region AR. In FIG.
3, the thickness of the overcoat layer 14 in the region of the
width D3 from the end portion of the active region AR is
thicker than that at the central portion of the active region
AR by D4 at the maximum. However, according to the
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present embodiment, the thickness change D4, which is the
difference between the thickness at the end portion of the
active region AR and the thickness at the central portion of
the active region AR, of the overcoat layer 14 is suppressed
as compared with the conventional case. The level difference
D2 is preferably 0.8 um or less from the viewpoint of
decreasing the thickness change D4 of the overcoat layer 14.
Here, the thickness of the overcoat layer 14 refers to the
distance from the surface of the color filter layer (the color
filter layer 13B in FIG. 3) having the thickest thickness
among the color filter layers 13R, 13G, and 13B to the
surface of the overcoat layer 14.

[0082] As aresult of the above, the thickness of the second
M4 layer 7 at the end portion of the active region AR is
thinner than that at the central portion of the active region
AR by the thickness change D4 of the overcoat layer 14. In
the present embodiment, the thickness change D4 of the
overcoat layer 14 is suppressed and thus the difference
between the thickness of the second A/4 layer 7 at the end
portion of the active region AR and the thickness thereof at
the central portion of the active region AR is also sup-
pressed. Hence, the difference between the in-plane retar-
dation of the second 2/4 layer 7 at the end portion of the
active region AR and the in-plane retardation thereof at the
central portion of the active region AR is suppressed, and
thus light leakage at the end portion of the active region AR
in the black display state is suppressed.

[0083] The width D1 of the dummy color filter layer 20B
is preferably 75 pm or more, more preferably 100 pm or
more from the viewpoint of decreasing the thickness change
D4 of the overcoat layer 14. The dummy color filter layer
20B preferably does not protrude from the black matrix 12
in the inactive region FR. In other words, the width D1 of the
dummy color filter layer 20B is preferably equal to or less
than the width of the black matrix 12 in the inactive region
FR. From such a viewpoint, the upper limit value of the
width D1 of the dummy color filter layer 20B may be, for
example, 680 um. In a case in which the width of the black
matrix 12 in the inactive region FR is, for example, 680 pm,
the liquid crystal display panel 2 is classified as a so-called
narrow frame liquid crystal display panel.

[0084] FIG. 4 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment B-B' in
FIG. 2. In FIG. 4. the lower side corresponds to the obset-
vation surface side (the opposite side to the liquid crystal
layer 8) and the upper side corresponds to the rear surface
side (the liquid crystal layer 8 side). The state illustrated in
FIG. 4 is the same as the state illustrated in FIG. 3 except the
disposition order of the color filter layers from the active
region AR side to the inactive region FR side, and thus the
description of overlapping points is appropriately omitted.
As illustrated in FIG. 4, the black matrix 12 and the dummy
color filter layer 20B are disposed in the stated order from
the observation surface side to the rear surface side in the
inactive region FR at the right end portion of the first
substrate 6.

[0085] The dummy color filter layer 20B overlaps the
black matrix 12 and is adjacent to the edge color filter layer
19R. The overcoat layer 14 directly covers the color filter
layers 13R (19R), 13G, and 13B and the black matrix 12 in
the active region AR and directly covers the dummy color
filter layer 20B and the black matrix 12 in the inactive region
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FR. The second #/4 layer 7 overlaps the boundary between
the edge color filter layer 19R and the dummy color filter
layer 20B.

[0086] The level difference D2 between the surface of the
edge color filter layer 19R and the surface of the dummy
color filter layer 20B is 1.2 pm or less. This suppresses the
difference between the thickness of the overcoat layer 14 at
the end portion of the active region AR and the thickness
thereof at the central portion of the active region AR. In FIG.
4, the thickness of the overcoat layer 14 in the region of the
width D3 from the end portion of the active region AR is
thicker than that at the central portion of the active region
AR by D4 at the maximum.

[0087] However, according to the present embodiment,
the thickness change D4, which is the difference between the
thickness at the end portion of the active region AR and the
thickness at the central portion of the active region AR, of
the overcoat layer 14 is suppressed as compared with the
conventional case. The level difference D2 is preferably 0.8
um or less from the viewpoint of decreasing the thickness
change D4 of the overcoat layer 14.

[0088] As aresult of the above, the thickness of the second
M4 layer 7 at the end portion of the active region AR is
thinner than that at the central portion of the active region
AR by the thickness change D4 of the overcoat layer 14. In
the present embodiment, the thickness change D4 of the
overcoat layer 14 is suppressed and thus the difference
between the thickness of the second A/4 layer 7 at the end
portion of the active region AR and the thickness thereof at
the central portion of the active region AR is also sup-
pressed. Hence, the difference between the in-plane retar-
dation of the second 2/4 layer 7 at the end portion of the
active region AR and the in-plane retardation thereof at the
central portion of the active region AR is suppressed, and
thus light leakage at the end portion of the active region AR
in the black display state is suppressed.

[0089] Inthe above, the relation between the first substrate
6 and the second A/4 layer 7 has been described by focusing
on the left end portion and right end portion of the liquid
crystal display panel 2, but the upper end portion and lower
end portion of the liquid crystal display panel 2 can also be
described in the same manner when it is considered that the
kind (color, thickness, and the like) of edge color filter layer
varies depending on the position.

Embodiment 2

[0090] The liquid crystal display device and liquid crystal
display panel of the Embodiment 2 are the same as the liquid
crystal display device and liquid crystal display panel of
Embodiment 1 except the kind of dummy color filter layer,
and thus the description of overlapping points is appropri-
ately omitted.

[0091] FIG. 5 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of the liquid
crystal display panel of Embodiment 2 are viewed from the
liquid crystal layer side (rear surface side). As illustrated in
FIG. 5, a first substrate 6 includes color filter layers 13R,
13G, and 13B in the active region AR in which an image is
displayed. Among these color filter layers, an edge color
filter layer 19B (blue: color filter layer 13B) is located at the
left end portion of the active region AR and an edge color
filter layer 19R (red: color filter layer 13R) is located at the
right end portion of the active region AR. Meanwhile, the
first substrate 6 includes a dummy color filter layer 20R (red)
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in the inactive region (frame region) FR surrounding the
active region AR. The dummy color filter layer 20R can be
formed by the same process as that for the color filter layer
13R (can be simultaneously formed) and, for example, may
have the same composition as that of the color filter layer
13R and be formed in the same thickness as that of the color
filter layer 13R. The dummy color filter layer 20R may be
disposed on the entire petiphery of the inactive region FR as
illustrated in FIG. 5 or may be disposed at a part of the
inactive region FR but is preferably disposed on the entire
periphery of the inactive region FR.

[0092] FIG. 6 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment C-C' in
FIG. 5. In FIG. 6. the lower side corresponds to the obser-
vation surface side (the opposite side to the liquid crystal
layer 8) and the upper side corresponds to the rear surface
side (the liquid crystal layer 8 side). As illustrated in FIG. 6,
the black matrix 12 and the dummy color filter layer 20R are
disposed in the stated order from the observation surface
side to the rear surface side in the inactive region FR at the
left end portion of the first substrate 6. The dummy color
filter layer 20R overlaps the black matrix 12 and is adjacent
to the edge color filter layer 19B. The overcoat layer 14
directly covers the color filter layers 13R, 13G, and 13B
(19B) and the black matrix 12 in the active region AR and
directly covers the dummy color filter layer 20R and the
black matrix 12 in the inactive region FR. The second A/4
layer 7 overlaps the boundary between the edge color filter
layer 19B and the dummy color filter layer 20R.

[0093] The level difference D2 between the surface of the
edge color filter layer 19B and the surface of the dummy
color filter layer 20R is 1.2 pm or less. This suppresses the
difference between the thickness of the overcoat layer 14 at
the end portion of the active region AR and the thickness
thereof at the central portion of the active region AR. In FIG.
6, the thickness of the overcoat layer 14 in the region near
the end portion of the active region AR is equal to that at the
central portion of the active region AR and is more uniform
as compared with that in Embodiment 1 (FIG. 3). The color
of the dummy color filter layer is preferably the same as the
color of the color filter layer having the thinnest thickness
among the plurality of color filter layers (disposed in the
active region) from the viewpoint of increasing the thickness
uniformity of the overcoat layer 14 in this manner. In the
present embodiment, the level difference D2 is suppressed,
and as a result, the thickness uniformity of the overcoat layer
14 is increased as the color of the dummy color filter layer
is set to red which is the color of the color filter layer 13R
having the thinnest thickness among the color filter layers
13R, 13G, and 13B. Here, the magnitude relation between
the thicknesses of the color filter layers 13R, 13G, and 13B
varies depending on the chromaticity specifications of the
liquid crystal display panel 2, and thus the color filter layer
13R may have the thinnest thickness as in the present
embodiment, the color filter layer 13G may have the thinnest
thickness, or the color filter layer 13B may have the thinnest
thickness.

[0094] As aresult of the above, the thickness of the second
M4 layer 7 at the end portion of the active region AR is equal
to that at the central portion of the active region AR. In other
words, according to the present embodiment, the difference
between the thickness of the second A/4 layer 7 at the end
portion of the active region AR and the thickness thereof at
the central portion of the active region AR is sufficiently
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suppressed. Hence, the difference between the in-plane
retardation of the second A/4 layer 7 at the end portion of the
active region AR and the in-plane retardation thereof at the
central portion of the active region AR is sufficiently sup-
pressed, and thus light leakage at the end portion of the
active region AR in the black display state is further sup-
pressed than in Embodiment 1 (FIG. 3).

[0095] FIG. 7 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment D-D' in
FIG. 5. In FIG. 7, the lower side corresponds to the obser-
vation surface side (the opposite side to the liquid crystal
layer 8) and the upper side corresponds to the rear surface
side (the liquid crystal layer 8 side). The state illustrated in
FIG. 7 is the same as the state illustrated in FIG. 6 except the
disposition order of the color filter layers from the active
region AR side to the inactive region FR side, and thus the
description of overlapping points is appropriately omitted.
As illustrated in FIG. 7, the black matrix 12 and the dummy
color filter layer 20R are disposed in the stated order from
the observation surface side to the rear surface side in the
inactive region FR at the right end portion of the first
substrate 6. The dummy color filter layer 20R overlaps the
black matrix 12 and is adjacent to the edge color filter layer
19R. The overcoat layer 14 directly covers the color filter
layers 13R (19R), 13G, and 13B and the black matrix 12 in
the active region AR and directly covers the dummy color
filter layer 20R and the black matrix 12 in the inactive region
FR.

[0096] The second A/4 layer 7 overlaps the boundary
between the edge color filter layer 19R and the dummy color
filter layer 20R.

[0097] The level difference D2 between the surface of the
edge color filter layer 19R and the surface of the dummy
color filter layer 20R is 1.2 pm or less. This suppresses the
difference between the thickness of the overcoat layer 14 at
the end portion of the active region AR and the thickness
thereof at the central portion of the active region AR. In FIG.
7, the thickness of the overcoat layer 14 in the region of the
width D3 from the end portion of the active region AR is
thicker than that at the central portion of the active region
AR by D4 at the maximum. However, according to the
present embodiment, the thickness change D4, which is the
difference between the thickness at the end portion of the
active region AR and the thickness at the central portion of
the active region AR, of the overcoat layer 14 is suppressed
as compared with the conventional case.

[0098] As aresult of the above, the thickness of the second
M4 layer 7 at the end portion of the active region AR is
thinner than that at the central portion of the active region
AR by the thickness change D4 of the overcoat layer 14. In
the present embodiment, the thickness change D4 of the
overcoat layer 14 is suppressed and thus the difference
between the thickness of the second A/4 layer 7 at the end
portion of the active region AR and the thickness thereof at
the central portion of the active region AR is also sup-
pressed. Hence, the difference between the in-plane retar-
dation of the second 2/4 layer 7 at the end portion of the
active region AR and the in-plane retardation thereof at the
central portion of the active region AR is suppressed, and
thus light leakage at the end portion of the active region AR
in the black display state is suppressed.
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Embodiment 3

[0099] The liquid crystal display device and liquid crystal
display panel of Embodiment 3 are the same as the liquid
crystal display device and liquid crystal display panel of
Embodiment 1 except that the color of the edge color filter
layer 1s set to the same color at the entire peripheral portion
(entire peripheral) of the active region and the width of the
dummy color filter layer is decreased, and thus the descrip-
tion of overlapping points is appropriately omitted.

[0100] FIG. 8 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of the liquid
crystal display panel of Embodiment 3 are viewed from the
liquid crystal layer side (rear surface side). As illustrated in
FIG. 8, a first substrate 6 includes color filter layers 13R,
13G, and 13B in the active region AR in which an image is
displayed. Among these color filter layers, an edge color
filter layer 19B (blue: color filter layer 13B) is located at the
left end portion of the active region AR and an edge color
filter layer 19B (blue: color filter layer 13B) is located at the
right end portion of the active region AR. The edge color
filter layer 19B is located at the entire peripheral portion
including the upper end portion and lower end portion of the
active region AR in addition to the left end portion and right
end portion of the active region AR. Meanwhile, the first
substrate 6 includes a dummy color filter layer 20B (blue) in
the inactive region (frame region) FR surrounding the active
region AR.

[0101] FIG. 9 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment E-E' in
FIG. 8. In FIG. 9. the lower side corresponds to the obser-
vation surface side (the opposite side to the liquid crystal
layer 8) and the upper side corresponds to the rear surface
side (the liquid crystal layer 8 side). As illustrated in F1G. 9,
a black matrix 12 and the dummy color filter layer 20B are
disposed in the stated order from the observation surface
side to the rear surface side in the inactive region FR at the
left end portion of the first substrate 6. The dummy color
filter layer 20B overlaps the black matrix 12 and is adjacent
to the edge color filter layer 19B. The width D1 of the
dummy color filter layer 20B is narrower than that in
Embodiment 1 (FIG. 3). The overcoat layer 14 directly
covers the color filter layers 13R, 13G, and 13B (19B) and
the black matrix 12 in the active region AR and directly
covers the dummy color filter layer 20B and the black matrix
12 in the inactive region FR. The second A/4 layer 7 overlaps
the boundary between the edge color filter layer 19B and the
dummy color filter layer 20B.

[0102] The level difference D2 between the surface of the
edge color filter layer 19B and the surface of the dummy
color filter layer 20B is 1.2 um or less. This suppresses the
difference between the thickness of the overcoat layer 14 at
the end portion of the active region AR and the thickness
thereof at the central portion of the active region AR. In FIG.
9, the thickness of the overcoat layer 14 in the region of the
width D3 from the end portion of the active region AR is
thicker than that at the central portion of the active region
AR by D4 at the maximum. However, according to the
present embodiment, the thickness change D4, which is the
difference between the thickness at the end portion of the
active region AR and the thickness at the central portion of
the active region AR, of the overcoat layer 14 is suppressed
as compared with the conventional case.

[0103] As aresult of the above, the thickness of the second
M4 layer 7 at the end portion of the active region AR is
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thinner than that at the central portion of the active region
AR by the thickness change D4 of the overcoat layer 14. In
the present embodiment, the thickness change D4 of the
overcoat layer 14 is suppressed and thus the difference
between the thickness of the second A/4 layer 7 at the end
portion of the active region AR and the thickness thereof at
the central portion of the active region AR is also sup-
pressed. Hence, the difference between the in-plane retar-
dation of the second 2/4 layer 7 at the end portion of the
active region AR and the in-plane retardation thereof at the
central portion of the active region AR is suppressed, and
thus light leakage at the end portion of the active region AR
in the black display state is suppressed.

[0104] In the present embodiment, the width D1 of the
dummy color filter layer 20B is narrower than that in
Embodiment 1 (FIG. 3), and thus the width D3 of the region
in which the thickness of the overcoat layer 14 changes and
the thickness change D4 of the overcoat layer 14 are greater
than those in Embodiment 1 (FIG. 3). As a result, the width
of the region in which the thickness of the second %/4 layer
7 changes and the thickness change of the second %/4 layer
7 are greater than those in Embodiment 1 (FIG. 3). Mean-
while, in the present embodiment, a blue edge color filter
layer 19B having a low visual sensitivity is disposed as the
edge color filter layer. For this reason, light leakage at the
end portion of the active region AR in the black display state
is hardly visually recognized even in a case in which the
width D1 of the dummy color filter layer 20B is narrow. The
color of the edge color filter layer is preferably blue from
such a viewpoint. The edge color filter layer 19B may be
disposed at the entire peripheral portion (entire periphery) of
the active region AR as illustrated in FIG. 8 or may be
disposed at a part of the peripheral portion of the active
region AR but is preferably disposed at the entire peripheral
portion of the active region AR.

[0105] The description of the cross section at the right end
portion of the first substrate 6 in FIG. 8 is the same as the
description of that in FIG. 9 described above.

Embodiment 4

[0106] The liquid crystal display device and liquid crystal
display panel of the Embodiment 4 are the same as the liquid
crystal display device and liquid crystal display panel of
Embodiment 1 except that an overcoat layer is not disposed,
and thus the description of overlapping points is appropri-
ately omitted.

[0107] FIG. 10 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of the liquid
crystal display panel of Embodiment 4 are viewed from the
liquid crystal layer side (rear surface side). As illustrated in
FIG. 10, a first substrate 6 includes color filter layers 13R,
13G, and 13B in the active region AR in which an image is
displayed. Among these color filter layers, an edge color
filter layer 19B (blue: color filter layer 13B) is located at the
left end portion of the active region AR and an edge color
filter layer 19R (red: color filter layer 13R) is located at the
right end portion of the active region AR. Meanwhile, the
first substrate 6 includes a dummy color filter layer 20B
(blue) in the inactive region (frame region) FR surrounding
the active region AR.

[0108] FIG. 11 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment F-F' in FIG.
10. In FIG. 11, the lower side corresponds to the observation
surface side (the opposite side to the liquid crystal layer 8)
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and the upper side corresponds to the rear surface side (the
liquid crystal layer 8 side). As illustrated in FIG. 11, a black
matrix 12 and the dummy color filter layer 20B are disposed
in the stated order from the observation surface side to the
rear surface side in the inactive region FR at the left end
portion of the first substrate 6. The dummy color filter layer
20B overlaps the black matrix 12 and is adjacent to the edge
color filter layer 19B. The second A/4 layer 7 directly covers
the color filter layers 13R, 13G, and 13B (19B) and the black
matrix 12 in the active region AR and directly covers the
dummy color filter layer 20B and the black matrix 12 in the
inactive region FR. The second A/4 layer 7 overlaps the
boundary between the edge color filter layer 19B and the
dummy color filter layer 20B.

[0109] The level difference D2 between the surface of the
edge color filter layer 19B and the surface of the dummy
color filter layer 20B is 1.2 pm or less. This suppresses the
difference between the thickness of the second A/4 layer 7 at
the end portion of the active region AR and the thickness
thereof at the central portion of the active region AR. In FIG.
11, the thickness of the second A/4 layer 7 in the region of
the width D5 from the end portion of the active region AR
is thicker than that at the central portion of the active region
AR by D6 at the maximum. However, according to the
present embodiment, the thickness change D6, which is the
difference between the thickness at the end portion of the
active region AR and the thickness at the central portion of
the active region AR, of the second A/4 layer 7 is suppressed
as compared with the conventional case. Hence, the differ-
ence between the in-plane retardation of the second A/4 layer
7 at the end portion of the active region AR and the in-plane
retardation thereof at the central portion of the active region
AR is suppressed, and thus light leakage at the end portion
of the active region AR in the black display state is sup-
pressed. The level difference D2 is preferably 0.8 um or less
from the viewpoint of decreasing the thickness change D6 of
the second A/4 layer 7. Here, the thickness of the second A/4
layer 7 refers to the distance from the surface of the color
filter layer (the color filter layer 13B in FIG. 11) having the
thickest thickness among the color filter layers 13R, 13G,
and 13B to the surface of the second A4 layer 7.

[0110] The width D1 of the dummy color filter layer 20B
is preferably 75 pm or more, more preferably 100 pm or
more from the viewpoint of decreasing the thickness change
D6 of the second A/4 layer 7.

[0111] FIG. 12 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment G-G' in
FIG. 10. In FIG. 12, the lower side corresponds to the
observation surface side (the opposite side to the liquid
crystal layer 8) and the upper side corresponds to the rear
surface side (the liquid crystal layer 8 side). The state
illustrated in FIG. 12 is the same as the state illustrated in
FIG. 11 except the disposition order of the color filter layers
from the active region AR side to the inactive region FR
side, and thus the description of overlapping points is
appropriately omitted. As illustrated in FIG. 12, the black
matrix 12 and the dummy color filter layer 20B are disposed
in the stated order from the observation surface side to the
rear surface side in the inactive region FR at the right end
portion of the first substrate 6. The dummy color filter layer
20B overlaps the black matrix 12 and is adjacent to the edge
color filter layer 19R. The second A/4 layer 7 directly covers
the color filter layers 13R (19R), 13G, and 13B and the black
matrix 12 in the active region AR and directly covers the
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dummy color filter layer 20B and the black matrix 12 in the
inactive region FR. The second A/4 layer 7 overlaps the
boundary between the edge color filter layer 19R and the
dummy color filter layer 20B.

[0112] The level difference D2 between the surface of the
edge color filter layer 19R and the surface of the dummy
color filter layer 20B is 1.2 pm or less. This suppresses the
difference between the thickness of the second A/4 layer 7 at
the end portion of the active region AR and the thickness
thereof at the central portion of the active region AR. In FIG.
12, the thickness of the second A/4 layer 7 in the region of
the width D5 from the end portion of the active region AR
is thicker than that at the central portion of the active region
AR by D6 at the maximum. However, according to the
present embodiment, the thickness change D6, which is the
difference between the thickness at the end portion of the
active region AR and the thickness at the central portion of
the active region AR, of the second A/4 layer 7 is suppressed
as compared with the conventional case. Hence, the differ-
ence between the in-plane retardation of the second A/4 layer
7 at the end portion of the active region AR and the in-plane
retardation thereof at the central portion of the active region
AR is suppressed. and thus light leakage at the end portion
of the active region AR in the black display state is sup-
pressed. The level difference D2 is preferably 0.8 um or less
from the viewpoint of decreasing the thickness change D6 of
the second A/4 layer 7.

[0113] According to the present embodiment, light leak-
age at the end portion of the active region AR in the black
display state is suppressed even in a case in which the
overcoat layer 14 is not disposed in the first substrate 6.

Embodiment 5

[0114] The liquid crystal display device and liquid crystal
display panel of the Embodiment 5 are the same as the liquid
crystal display device and liquid crystal display panel of
Embodiment 1 except that the thickness of dummy color
filter layer is decreased, and thus the description of over-
lapping points is appropriately omitted.

[0115] FIG. 13 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of the liquid
crystal display panel of Embodiment 5 are viewed from the
liquid crystal layer side (rear surface side). As illustrated in
FIG. 13, a first substrate 6 includes color filter layers 13R,
13G, and 13B in the active region AR in which an image is
displayed. Among these color filter layers, an edge color
filter layer 19B (blue: color filter layer 13B) is located at the
left end portion of the active region AR and an edge color
filter layer 19R (red: color filter layer 13R) is located at the
right end portion of the active region AR. Meanwhile, the
first substrate 6 includes a dummy color filter layer 20B
(blue) in the inactive region (frame region) FR surrounding
the active region AR.

[0116] FIG. 14 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment H-H' in
FIG. 13. In FIG. 14, the lower side corresponds to the
observation surface side (the opposite side to the liquid
crystal layer 8) and the upper side corresponds to the rear
surface side (the liquid crystal layer 8 side). As illustrated in
FIG. 14, a black matrix 12 and the dummy color filter layer
20B are disposed in the stated order from the observation
surface side to the rear surface side in the inactive region FR
at the left end portion of the first substrate 6. The dummy
color filter layer 20B overlaps the black matrix 12 and is
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adjacent to the edge color filter layer 19B. The second A/4
layer 7 directly covers the color filter layers 13R, 13G, and
13B (19B) and the black matrix 12 in the active region AR
and directly covers the dummy color filter layer 20B and the
black matrix 12 in the inactive region FR. The second »/4
layer 7 overlaps the boundary between the edge color filter
layer 19B and the dummy color filter layer 20B.

[0117] In the present embodiment, the thickness of the
dummy color filter layer 20B in the inactive region FR is
thinner than the thickness of the color filter layer 13B (19B)
in the active region AR. In addition, in the present embodi-
ment, the thickness of the dummy color filter layer 20B is
thinner than that in Embodiment 1 (FIG. 3). For this reason,
in the present embodiment, the level difference between the
surface of the edge color filter layer 19B and the surface of
the dummy color filter layer 20B is further suppressed than
in Embodiment 1 (FIG. 3). In FIG. 14, there is no level
difference between the surface of the edge color filter layer
19B and the surface of the dummy color filter layer 20B. For
this reason, the thickness of the overcoat layer 14 in the
region near the end portion of the active region AR is equal
to that at the central portion of the active region AR and is
more uniform as compared with that in Embodiment 1 (FIG.
3).

[0118] As aresult of the above, the thickness of the second
M4 layer 7 at the end portion of the active region AR is equal
to that at the central portion of the active region AR. In other
words, according to the present embodiment, the difference
between the thickness of the second A/4 layer 7 at the end
portion of the active region AR and the thickness thereof at
the central portion of the active region AR is sufficiently
suppressed. Hence, the difference between the in-plane
retardation of the second A/4 layer 7 at the end portion of the
active region AR and the in-plane retardation thereof at the
central portion of the active region AR is sufficiently sup-
pressed, and thus light leakage at the end portion of the
active region AR in the black display state is further sup-
pressed than in Embodiment 1 (FIG. 3).

[0119] As the present embodiment, a state in which the
thickness of the dummy color filter layer 20B in the inactive
region FR is thinner than the thickness of the color filter
layer 13B (19B) in the active region AR can be realized by,
for example, using a halftone mask in the exposure step
when forming these layers. As the halftone mask, a photo-
mask of which the part corresponding to the position of the
dummy color filter layer 20B in the inactive region FR has
a halftone shape, that is, which is in a state of partially
transmitting light (for example, ultraviolet light) may be
used. When such a halftone mask is used, it is possible to
decrease the light intensity (exposure amount) irradiated to
the inactive region FR in one time of exposure to be less than
the light intensity (exposure amount) irradiated to the active
region AR and thus to decrease the thickness of the dummy
color filter layer 20B to be thinner than the thickness of the
color filter layer 13B (19B) after the development step.
[0120] FIG. 15 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment J-J' in FIG.
13. In FIG. 15, the lower side corresponds to the observation
surface side (the opposite side to the liquid crystal layer 8)
and the upper side corresponds to the rear surface side (the
liquid crystal layer 8 side). The state illustrated in FIG. 15
is the same as the state illustrated in FIG. 14 except the
disposition order of the color filter layers from the active
region AR side to the inactive region FR side, and thus the
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description of overlapping points is appropriately omitted.
As illustrated in FIG. 15, the black matrix 12 and the dummy
color filter layer 20B are disposed in the stated order from
the observation surface side to the rear surface side in the
inactive region FR at the right end portion of the first
substrate 6. The dummy color filter layer 20B overlaps the
black matrix 12 and is adjacent to the edge color filter layer
19R. The overcoat layer 14 directly covers the color filter
layers 13R (19R), 13G, and 13B and the black matrix 12 in
the active region AR and directly covers the dummy color
filter layer 20B and the black matrix 12 in the inactive region
FR. The second 3/4 layer 7 overlaps the boundary between
the edge color filter layer 19R and the dummy color filter
layer 20B.

[0121] The level difference D2 between the surface of the
edge color filter layer 19R and the surface of the dummy
color filter layer 20B is 1.2 pm or less. This suppresses the
difference between the thickness of the overcoat layer 14 at
the end portion of the active region AR and the thickness
thereof at the central portion of the active region AR. In the
present embodiment, the thickness of the dummy color filter
layer 20B in the inactive region FR is thinner than the
thickness of the color filter layer 13B (19B) in the active
region AR. In addition, in the present embodiment, the
thickness of the dummy color filter layer 20B is thinner than
that in Embodiment 1 (FIG. 4). For this reason, in the present
embodiment, the level difference D2 between the surface of
the edge color filter layer 19R and the surface of the dummy
color filter layer 20B is further suppressed than in Embodi-
ment 1 (FIG. 4).

[0122] As a result, in FIG. 15, the thickness of the over-
coat layer 14 in the region near the end portion of the active
region AR is equal to that at the central portion of the active
region AR and is more uniform as compared with that in
Embodiment 1 (FIG. 4).

[0123] As aresult of the above, the thickness of the second
M4 layer 7 at the end portion of the active region AR is equal
to that at the central portion of the active region AR. In other
words, according to the present embodiment, the difference
between the thickness of the second A/4 layer 7 at the end
portion of the active region AR and the thickness thereof at
the central portion of the active region AR is sufficiently
suppressed. Hence, the difference between the in-plane
retardation of the second A/4 layer 7 at the end portion of the
active region AR and the in-plane retardation thereof at the
central portion of the active region AR is sufficiently sup-
pressed, and thus light leakage at the end portion of the
active region AR in the black display state is further sup-
pressed than in Embodiment 1 (FIG. 4).

Examples and Comparative Examples

[0124] Hereinafter, the present invention will be described
in more detail with reference to Examples and Comparative
Examples, but the present invention is not limited to these
examples.

[0125] In Examples and Comparative Examples, the in-
plane retardations of the first A/4 layer and the second A/4
layer indicate values with respect to light having a wave-
length of 550 nm. Incidentally, light having a wavelength of
550 nm is light having a wavelength at which the human
visual sensitivity is the highest. Moreover, the orientation of
the transmission axis of the first polarizing plate, the orien-
tation of the in-plane slow axis of the first A/4 layer, the
orientation of the in-plane slow axis of the second A/4 layer,
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the alignment direction of the liquid crystal molecules, and
the orientation of the transmission axis of the second polar-
izing plate are defined as an angle when the longitudinal
direction of the liquid crystal display panel (the horizontal
direction in the drawing) is taken as the reference (0°) and
the counterclockwise direction is taken as positive (+).

Example 1

[0126] As the liquid crystal display panel of Example 1,
the liquid crystal display panel of Embodiment 1 was
manufactured. The constituent members of the liquid crystal
display panel of Example 1 were as follows.

<First Polarizing Plate>

[0127] As the first polarizing plate 4, a polarizer (absorp-
tion type polarizing plate) obtained by dyeing and adsorbing
an iodine complex (or dye) on a polyvinyl alcohol film and
then performing stretching and alignment was used. The
orientation of the transmission axis of the first polarizing
plate 4 was 0°.

<First A/4 Layer>

[0128] As the first M4 layer 5, one fabricated by the
following method was used. First, a photoisomerization type
photoalignment material was applied onto the surface of a
polyethylene terephthalate film by a slit coating method to
form a film of photoalignment material.

[0129] Thereafter, this film of photoalignment material
was pre-baked at 80° C. for 1 minute. As a result, a
horizontal alignment film (photoalignment film) was
obtained. Next, the photopolymerizable liquid crystal mate-
rial (liquid crystal material having an acrylate group at the
terminal of the skeleton of the liquid crystal molecule,
anisotropy of refractive index An: 0.14) was dissolved in
propylene glycol monomethyl ether acetate (organic sol-
vent). Thereafter, the obtained solution was applied onto the
surface of the horizontal alignment film by the slit coat
method to form a film of solution. Thereafter, this film of
solution was pre-baked at 90° C. for 80 seconds and irra-
diated with ultraviolet light (wavelength: 313 nm, irradiation
amount: 500 mI). As a result, a laminate of the first A/4 layer
5 and the polyethylene terephthalate film was obtained.
Thereafter, the obtained laminate was pasted to the surface
of the first substrate 6 (first support base 11) on the opposite
side (observation surface side) to the liquid crystal layer 8
from the opposite side (first A/4 layer 5 side) to the poly-
ethylene terephthalate film with an adhesive interposed
therebetween and then the polyethylene terephthalate film
was peeled off. The specifications of the first A/4 layer 5
were as follows.

[0130] Thickness: 1.0 pm
[0131] In-plane retardation: 140 nm
[0132] Orientation of in-plane slow axis: -45°

<First Substrate>

[0133] A color filter substrate was used as the first sub-
strate 6 and the constituent members thereof were as fol-
lows.

[0134] (First support base 11)
[0135] Glass substrate
[0136] Thickness: 0.7 mm
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[0137] (Black Matrix 12)

[0138] Material: Black resist (light shielding percentage:
99.9%)

[0139] Thickness: 1.0 pm

[0140] Width: 680 um (in inactive region FR)

[0141] (Color filter layer 13R (edge color filter layer 19R))
[0142] Material: Pigment-dispersed color resist

[0143] Thickness: 2.4 pm

[0144] Vertical width: 75 pm

[0145] Horizontal width: 25 um

[0146] (Color filter layer 13G)

[0147] Material: Pigment-dispersed color resist

[0148] Thickness: 2.5 pm

[0149] Vertical width: 75 pm

[0150] Horizontal width: 25 um

[0151] (Color filter layer 13B (edge color filter layer 19B))
[0152] Material: Pigment-dispersed color resist

[0153] Thickness: 2.6 pm

[0154] Vertical width: 75 pm

[0155] Horizontal width: 25 um

[0156] (Dummy color filter layer 20B)

[0157] Material: Pigment-dispersed color resist

[0158] Thickness: 2.6 pm

[0159] Width D1: 100 um

[0160] (Overcoat layer 14)

[0161] Material: Transparent resin

[0162] Thickness: 1.3 um (at central portion of active
region AR)

<Second 34 Layer>

[0163] As the second A4 layer 7, one fabricated by the
following method was used. First, a polyimide-based align-
ment material was applied onto the surface of the first
substrate 6 on the liquid crystal layer 8 side (rear surface
side) to form a film of alignment material. Thereafter, this
film of alignment material was pre-baked at 90° C. for 2
minutes and then post-baked at 220° C. for 2 minutes. As a
result, a horizontal alignment film was obtained. The surface
of the horizontal alignment film was rubbed in a direction of
45° with respect to the longitudinal direction of the liquid
crystal display panel 2 (first substrate 6). Next, the photo-
polymerizable liquid crystal material (liquid crystal material
having an acrylate group at the terminal of the skeleton of
the liquid crystal molecule, anisotropy of refractive index
An: 0.14) was dissolved in propylene glycol monomethyl
ether acetate (organic solvent). Thereafter, the obtained
solution was applied onto the surface of the horizontal
alignment film on the liquid crystal layer 8 side (rear surface
side) by the slit coating method to form a film of solution.
Thereafter, this film of solution was pre-baked at 90° C. for
80 seconds, irradiated with ultraviolet light (wavelength:
313 nm, irradiation amount: 500 mlJ), and then post-baked at
230° C. for 30 minutes. As a result, the second A/4 layer 7
was obtained. The specifications of the second A/4 layer 7
were as follows.

[0164] Thickness: 1.0 um (at central portion of active
region AR)
[0165] In-plane retardation: 140 nm (at central portion of

active region AR)

[0166] Orientation of in-plane slow axis: 45°

[0167] A photo spacer (height: 3.0 um) was disposed on
the surface of the second 2/4 layer 7 on the liquid crystal
layer 8 side (rear surface side).
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<Liquid Crystal Layer>

[0168] As the material for the liquid crystal layer 8, a
negative liquid crystal material (anisotropy of dielectric
constant Ag: -3.6) was used. The alignment direction of the
liquid crystal molecules in the liquid crystal layer 8 (when
a voltage was not applied) was 90°.

<Second Substrate>

[0169] A thin-film transistor array substrate in an FFS
mode was used as the second substrate 9, and the constituent
members were as follows.

[0170] (Second support base 18)
[0171] Glass substrate

[0172] Thickness: 0.7 mm

[0173] (Common electrode 17)
[0174] Material: Indium zinc oxide
[0175] (Insulating film 16)

[0176] Material: Silicon nitride
[0177] Thickness: 300 nm

[0178] (Pixel electrode 15)

[0179] Material: Indium zinc oxide
[0180] A horizontal alignment film was disposed on the

surface of the second substrate 9 on the liquid crystal layer
8 side (observation surface side) using the same material and
method as those used when a horizontal alignment film was
disposed on the surface of the first substrate 6 on the liquid
crystal layer 8 side (rear surface side).

<Second Polarizing Plate>

[0181] As the second polarizing plate 10, a polarizer
(absorption type polarizing plate) obtained by dyeing and
adsorbing an iodine complex (or dye) on a polyvinyl alcohol
film and then performing stretching and alignment was used.
The orientation of the transmission axis of the second
polarizing plate 10 was 90°.

[0182] The relation between the first substrate 6 and the
second 2/4 layer 7 was as follows.

[0183] In FIG. 3, the surface of the dummy color filter
layer 20B was located at a position higher than the surface
of the edge color filter layer 19B by 1.0 um. In other words,
the level difference D2 between the surface of the edge color
filter layer 19B and the surface of the dummy color filter
layer 20B was 1.0 um. By this, the thickness of the overcoat
layer 14 in the region of the width D3: 25 pum (about 1 pixel
width) from the end portion of the active region AR was
thicker than that at the central portion of the active region
AR by D4: 0.04 pm at the maximum. As a result, the
thickness of the second A/4 layer 7 at the end portion of the
active region AR was 0.96 um to be thinner than the
thickness (1.0 pm) thereof at the central portion of the active
region AR by the thickness change D4: 0.04 um of the
overcoat layer 14. Hence, the in-plane retardation of the
second A/4 layer 7 at the end portion of the active region AR
was 134.4 nm (=0.14x960 nm (0.96 pm)) and the difference
thereof from the in-plane retardation (140 nm) of the second
M4 layer 7 at the central portion of the active region AR was
5.6 nm.

[0184] In FIG. 4, the surface of the dummy color filter
layer 20B was located at a position higher than the surface
of the edge color filter layer 19R by 1.2 um. In other words,
the level difference D2 between the surface of the edge color
filter layer 19R and the surface of the dummy color filter
layer 20B was 1.2 um. By this, the thickness of the overcoat
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layer 14 in the region of the width D3: 25 um (about 1 pixel
width) from the end portion of the active region AR was
thicker than that at the central portion of the active region
AR by D4: 0.06 pm at the maximum. As a result, the
thickness of the second A/4 layer 7 at the end portion of the
active region AR was 0.94 um to be thinner than the
thickness (1.0 pm) thereof at the central portion of the active
region AR by the thickness change D4: 0.06 um of the
overcoat layer 14. Hence, the in-plane retardation of the
second A/4 layer 7 at the end portion of the active region AR
was 131.6 nm (=0.14x940 nm (0.94 pm)) and the difference
thereof from the in-plane retardation (140 nm) of the second
M4 layer 7 at the central portion of the active region AR was
8.4 nm.

Example 2

[0185] As the liquid crystal display panel of Example 2,
the liquid crystal display panel of Embodiment 2 was
manufactured. The liquid crystal display panel of Example
2 was manufactured in the same manner as the liquid crystal
display panel of Example 1 except that the dummy color
filter layer 20B was changed to the following dummy color
filter layer 20R.

[0186] (Dummy Color Filter Layer 20R)

[0187] Material: Pigment-dispersed color resist

[0188] Thickness: 2.4 pm

[0189] Width D1: 100 um

[0190] The relation between the first substrate 6 and the

second A/4 layer 7 was as follows.

[0191] In FIG. 6, the surface of the dummy color filter
layer 20R was located at a position higher than the surface
of the edge color filter layer 19B by 0.8 um. In other words,
the level difference D2 between the surface of the edge color
filter layer 19B and the surface of the dummy color filter
layer 20R was 0.8 um. By this, the thickness of the overcoat
layer 14 in the region near the end portion of the active
region AR was equal to that at the central portion of the
active region AR. As a result, the thickness of the second A/4
layer 7 at the end portion of the active region AR was 1.0 pm
to be equal to the thickness (1.0 um) thereof at the central
portion of the active region AR. Hence, the in-plane retar-
dation of the second 2/4 layer 7 at the end portion of the
active region AR was 140 nm (=0.14%1000 nm (1.0 pum))
and was equal to the in-plane retardation (140 nm) of the
second A/4 layer 7 at the central portion of the active region
AR.

[0192] In FIG. 7, the surface of the dummy color filter
layer 20R was located at a position higher than the surface
of the edge color filter layer 19R by 1.0 um. In other words,
the level difference D2 between the surface of the edge color
filter layer 19R and the surface of the dummy color filter
layer 20R was 1.0 um. By this, the thickness of the overcoat
layer 14 in the region of the width D3: 25 um (about 1 pixel
width) from the end portion of the active region AR was
thicker than that at the central portion of the active region
AR by D4: 0.04 pm at the maximum. As a result, the
thickness of the second A/4 layer 7 at the end portion of the
active region AR was 0.96 um to be thinner than the
thickness (1.0 um) thereof at the central portion of the active
region AR by the thickness change D4: 0.04 um of the
overcoat layer 14. Hence, the in-plane retardation of the
second 2/4 layer 7 at the end portion of the active region AR
was 134.4 nm (=0.14x960 nm) and the difference thereof
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from the in-plane retardation (140 nm) of the second A/4
layer 7 at the central portion of the active region AR was 5.6
nm.

Example 3

[0193] As the liquid crystal display panel of Example 3,
the liquid crystal display panel of Embodiment 3 was
manufactured. The liquid crystal display panel of Example
3 was manufactured in the same manner as the liquid crystal
display panel of Example 1 except that the edge color filter
layer 19B was disposed at the entire peripheral portion
(entire periphery) of the active region and the width D1 of
the dummy color filter layer 20B was changed to 75 pm.

[0194] The relation between the first substrate 6 and the
second 2./4 layer 7 was as follows.

[0195] In FIG. 9, the surface of the dummy color filter
layer 20B was located at a position higher than the surface
of the edge color filter layer 19B by 1.0 um. In other words,
the level difference D2 between the surface of the edge color
filter layer 19B and the surface of the dummy color filter
layer 20B was 1.0 um. By this, the thickness of the overcoat
layer 14 in the region of the width D3: 50 um (about 2 pixel
width) from the end portion of the active region AR was
thicker than that at the central portion of the active region
AR by D4: 0.06 pm at the maximum. As a result, the
thickness of the second A/4 layer 7 at the end portion of the
active region AR was 0.94 um to be thinner than the
thickness (1.0 pm) thereof at the central portion of the active
region AR by the thickness change D4: 0.06 um of the
overcoat layer 14. Hence, the in-plane retardation of the
second A/4 layer 7 at the end portion of the active region AR
was 131.6 nm (=0.14x940 nm (0.94 pm)) and the difference
thereof from the in-plane retardation (140 nm) of the second
A4 layer 7 at the central portion of the active region AR was
8.4 nm. The above results were the same at both the left end
and right end portions of the active region AR.

Example 4

[0196] As the liquid crystal display panel of Example 4,
the liquid crystal display panel of Embodiment 4 was
manufactured. The liquid crystal display panel of Example
4 was manufactured in the same manner as the liquid crystal
display panel of Example 1 except that the overcoat layer 14
was not disposed.

[0197] The relation between the first substrate 6 and the
second 2./4 layer 7 was as follows.

[0198] In FIG. 11, the surface of the dummy color filter
layer 20B was located at a position higher than the surface
of the edge color filter layer 19B by 1.0 um. In other words,
the level difference D2 between the surface of the edge color
filter layer 19B and the surface of the dummy color filter
layer 20B was 1.0 um. By this, the thickness of the second
M4 layer 7 in the region of the width D5: 25 pm (about 1
pixel width) from the end portion of the active region AR
was thicker than that at the central portion of the active
region AR by D6: 0.04 um at the maximum. As a result, the
thickness of the second A/4 layer 7 at the end portion of the
active region AR was 1.04 um to be thicker than the
thickness (1.0 pm) thereof at the central portion of the active
region AR by 0.04 um. Hence, the in-plane retardation of the
second A/4 layer 7 at the end portion of the active region AR
was 145.6 nm (=0.14x1040 nm (1.04 um)) and the differ-
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ence thereof from the in-plane retardation (140 nm) of the
second /4 layer 7 at the central portion of the active region
AR was 5.6 nm.

[0199] In FIG. 12, the surface of the dummy color filter
layer 20B was located at a position higher than the surface
of the edge color filter layer 19R by 1.2 um. In other words,
the level difference D2 between the surface of the edge color
filter layer 19R and the surface of the dummy color filter
layer 20B was 1.2 um. By this, the thickness of the second
M4 layer 7 in the region of the width D5: 25 pm (about 1
pixel width) from the end portion of the active region AR
was thicker than that at the central portion of the active
region AR by D6: 0.06 um at the maximum. As a result, the
thickness of the second A/4 layer 7 at the end portion of the
active region AR was 1.06 um to be thicker than the
thickness (1.0 pm) thereof at the central portion of the active
region AR by 0.06 pm. Hence, the in-plane retardation of the
second A/4 layer 7 at the end portion of the active region AR
was 148.4 nm (=0.14x1060 nm (1.06 um)) and the differ-
ence thereof from the in-plane retardation (140 nm) of the
second A/4 layer 7 at the central portion of the active region
AR was 8.4 nm.

Example 5

[0200] As the liquid crystal display panel of Example 5,
the liquid crystal display panel of Embodiment 5 was
manufactured. The liquid crystal display panel of Example
5 was manufactured in the same manner as the liquid crystal
display panel of Example 1 except that the thickness of
dummy color filter layer 20B was changed to 1.6 pm.

[0201] The relation between the first substrate 6 and the
second A/4 layer 7 was as follows.

[0202] In FIG. 14, there was no level difference between
the surface of the edge color filter layer 19B and the surface
of the dummy color filter layer 20B. By this, the thickness
of the overcoat layer 14 in the region near the end portion of
the active region AR was equal to that at the central portion
of the active region AR. As a result, the thickness of the
second A/4 layer 7 at the end portion of the active region AR
was 1.0 um to be equal to the thickness (1.0 um) thereof at
the central portion of the active region AR. Hence, the
in-plane retardation of the second A/4 layer 7 at the end
portion of the active region AR was 140 nm (=0.14x1000
nm (1.0 pm)) and was equal to the in-plane retardation (140
nm) of the second A/4 layer 7 at the central portion of the
active region AR.

[0203] In FIG. 15, the surface of the dummy color filter
layer 20B was located at a position higher than the surface
of the edge color filter layer 19R by 0.2 um. In other words,
the level difference D2 between the surface of the edge color
filter layer 19R and the surface of the dummy color filter
layer 20B was 0.2 um. By this, the thickness of the overcoat
layer 14 in the region near the end portion of the active
region AR was equal to that at the central portion of the
active region AR. As a result, the thickness of the second A/4
layer 7 at the end portion of the active region AR was 1.0 pm
to be equal to the thickness (1.0 um) thereof at the central
portion of the active region AR. Hence, the in-plane retar-
dation of the second 2/4 layer 7 at the end portion of the
active region AR was 140 nm (=0.14x1000 nm (1.0 pm))
and was equal to the in-plane retardation (140 nm) of the
second A/4 layer 7 at the central portion of the active region
AR.
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Comparative Example 1

[0204] The liquid crystal display panel of Comparative
Example 1 was manufactured in the same manner as the
liquid crystal display panel of Example 1 except that the
dummy color filter layer 20B was not disposed.

[0205] FIG. 16 is a schematic plan view illustrating a state
in which a first substrate and a second A/4 layer of the liquid
crystal display panel of Comparative Example 1 are viewed
from the liquid crystal layer side (rear surface side). As
illustrated in FIG. 16, a first substrate 106 includes color
filter layers 113R, 113G, and 113B in the active region ar in
which an image is displayed. Among these color filter layers,
an edge color filter layer 119B (blue: color filter layer 113B)
is located at the left end portion of the active region ar and
an edge color filter layer 119R (red: color filter layer 113R)
is located at the right end portion of the active region ar.
Meanwhile, the first substrate 106 includes a black matrix
112 but does not include a dummy color filter layer in the
inactive region (frame region) fr surrounding the active
region ar.

[0206] The relation between the first substrate 106 and a
second 2/4 layer 107 was as follows.

[0207] FIG. 17 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment a-a' in FIG.
16. In FIG. 17, the surface of the black matrix 112 in the
inactive region fr was located at a position lower than the
surface of the edge color filter layer 119B by 1.6 um. In other
words, the level difference d2 between the surface of the
edge color filter layer 119B and the surface of the black
matrix 112 was 1.6 um. By this, the thickness of an overcoat
layer 114 in the region of the width d3: 100 pm (about 4
pixel width) from the end portion of the active region ar was
thinner than that at the central portion of the active region ar
by d4: 0.1 um at the maximum. As a result, the thickness of
the second A/4 layer 107 at the end portion of the active
region ar was 1.1 um to be thicker than the thickness (1.0
pm) thereof at the central portion of the active region ar by
the thickness change d4: 0.1 pm of the overcoat layer 114.
Hence, the in-plane retardation of the second A/4 layer 107
at the end portion of the active region ar was 154 nm
(-0.14x1100 nm (1.1 pm)) and the difference thereof from
the in-plane retardation (140 nm) of the second A/4 layer 107
at the central portion of the active region ar was 14 nm.
[0208] FIG. 18 is a schematic cross-sectional view illus-
trating a portion corresponding to a line segment b-b' in FIG.
16. In FIG. 18, the surface of the black matrix 112 in the
inactive region fr was located at a position lower than the
surface of the edge color filter layer 119R by 1.4 um. In other
words, the level difference d2 between the surface of the
edge color filter layer 119R and the surface of the black
matrix 112 was 1.4 um. By this, the thickness of an overcoat
layer 114 in the region of the width d3: 100 pm (about 4
pixel width) from the end portion of the active region ar was
thinner than that at the central portion of the active region ar
by d4: 0.08 um at the maximum. As a result, the thickness
of the second A4 layer 107 at the end portion of the active
region ar was 1.08 pm to be thicker than the thickness (1.0
um) thereof at the central portion of the active region ar by
the thickness change d4: 0.08 um of the overcoat layer 114.
Hence, the in-plane retardation of the second A/4 layer 107
at the end portion of the active region ar was 151.2 nm
(-0.14x1080 nm (1.08 um)) and the difference thereof from
the in-plane retardation (140 nm) of the second A/4 layer 107
at the central portion of the active region ar was 11.2 nm.
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[Evaluation]

[0209] The end portions (particularly, the left end portion
and right end portion) of the active region when the liquid
crystal display panel of each example was in the black
display state were visually observed in a dark room (envi-
ronment with an illuminance of 0.1 1x or less). As a result,
light leakage was not visually recognized in the liquid
crystal display panels of Examples 1 to 5. On the other hand,
light leakage was visually recognized in the liquid crystal
display panel of Comparative Example 1.

[0210] The liquid crystal display panel of Example 1 and
the liquid crystal display panel of Comparative Example 1
are considered to have a difference in the appearance of light
leakage at the end portions of the active region for the
following reason.

(Left End Portion)

[0211] The difference between the in-plane retardation of
the second A/4 layer at the end portion of the active region
and the in-plane retardation thereof at the central portion of
the active region in Example 1 (5.6 nm) was smaller than
that in Comparative Example 1 (14 nm).

[0212] The width of the region in which the thickness of
the second A/4 layer changed in Example 1 (25 um) was
smaller than that in Comparative Example 1 (100 pm).

(Right End Portion)

[0213] The difference between the in-plane retardation of
the second A/4 layer at the end portion of the active region
and the in-plane retardation thereof at the central portion of
the active region in Example 1 (8.4 nm) was smaller than
that in Comparative Example 1 (11.2 nm).

[0214] The width of the region in which the thickness of
the second A4 layer changed in Example 1 (25 um) was
smaller than that in Comparative Example 1 (100 pum).
[0215] The liquid crystal display panel of Example 2 and
the liquid crystal display panel of Comparative Example 1
are considered to have a difference in the appearance of light
leakage at the end portions of the active region for the
following reason.

(Left End Portion)

[0216] The difference between the in-plane retardation of
the second /4 layer at the end portion of the active region
and the in-plane retardation thereof at the central portion of
the active region in Example 2 (0 nm) was smaller than that
in Comparative Example 1 (14 nm). Incidentally, light
leakage was not visually recognized even when the liquid
crystal display panel was observed under a polarizing micro-
scope in Example 2 (the left end portion of the active region)
and the display quality was particularly excellent.

(Right End Portion)

[0217] The difference between the in-plane retardation of
the second A/4 layer at the end portion of the active region
and the in-plane retardation thereof at the central portion of
the active region in Example 2 (5.6 nm) was smaller than
that in Comparative Example 1 (11.2 nm).

[0218] The width of the region in which the thickness of
the second A/4 layer changed in Example 2 (25 um) was
smaller than that in Comparative Example 1 (100 pum).
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[0219] The liquid crystal display panel of Example 3 and
the liquid crystal display panel of Comparative Example 1
are considered to have a difference in the appearance of light
leakage at the end portions of the active region for the
following reason.

(Left End Portion)

[0220] The difference between the in-plane retardation of
the second A/4 layer at the end portion of the active region
and the in-plane retardation thereof at the central portion of
the active region in Example 3 (8.4 nm) was smaller than
that in Comparative Example 1 (14 nm).

[0221] The width of the region in which the thickness of
the second /4 layer changed in Example 3 (50 um) was
smaller than that in Comparative Example 1 (100 um).

(Right End Portion)

[0222] The difference between the in-plane retardation of
the second A/4 layer at the end portion of the active region
and the in-plane retardation thereof at the central portion of
the active region in Example 3 (8.4 nm) was smaller than
that in Comparative Example 1 (11.2 nm). Furthermore, the
color of the edge color filter layer in Example 3 (blue) had
a lower visual sensitivity than that in Comparative Example
1 (red).

[0223] The width of the region in which the thickness of
the second A/4 layer changed in Example 3 (50 um) was
smaller than that in Comparative Example 1 (100 um).
[0224] The liquid crystal display panel of Example 4 and
the liquid crystal display panel of Comparative Example 1
are considered to have a difference in the appearance of light
leakage at the end portions of the active region for the
following reason.

(Left End Portion)

[0225] The difference between the in-plane retardation of
the second A/4 layer at the end portion of the active region
and the in-plane retardation thereof at the central portion of
the active region in Example 4 (5.6 nm) was smaller than
that in Comparative Example 1 (14 nm).

[0226] The width of the region in which the thickness of
the second A/4 layer changed in Example 4 (25 pm) was
smaller than that in Comparative Example 1 (100 um).

(Right End Portion)

[0227] The difference between the in-plane retardation of
the second A/4 layer at the end portion of the active region
and the in-plane retardation thereof at the central portion of
the active region in Example 4 (8.4 nm) was smaller than
that in Comparative Example 1 (11.2 nm).

[0228] The width of the region in which the thickness of
the second A/4 layer changed in Example 4 (25 um) was
smaller than that in Comparative Example 1 (100 um).
[0229] The liquid crystal display panel of Example 5 and
the liquid crystal display panel of Comparative Example 1
are considered to have a difference in the appearance of light
leakage at the end portions of the active region for the
following reason.

(Left End Portion)

[0230] The difference between the in-plane retardation of
the second A/4 layer at the end portion of the active region
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and the in-plane retardation thereof at the central portion of
the active region in Example 5 (0 nm) was smaller than that
in Comparative Example 1 (14 nm). Incidentally, light
leakage was not visually recognized even when the liquid
crystal display panel was observed under a polarizing micro-
scope in Example 5 (the left end portion of the active region)
and the display quality was particularly excellent.

(Right End Portion)

[0231] The difference between the in-plane retardation of
the second A/4 layer at the end portion of the active region
and the in-plane retardation thereof at the central portion of
the active region in Example 5 (0 nm) was smaller than that
in Comparative Example 1 (11.2 nm). Incidentally, light
leakage was not visually recognized even when the liquid
crystal display panel was observed under a polarizing micro-
scope in Example 5 (the right end portion of the active
region) and the display quality was particularly excellent.

ADDITIONAL REMARKS

[0232] An aspect of the present invention may be a liquid
crystal display panel including: in order from an observation
surface side to a rear surface side, a first polarizing plate; a
first M4 layer; a first substrate; a second A/4 layer; a liquid
crystal layer; a second substrate; and a second polarizing
plate, the first A/4 layer having an in-plane slow axis which
forms an angle of 45° with a transmission axis of the first
polarizing plate and is orthogonal to an in-plane slow axis of
the second A/4 layer, the second substrate including a pair of
electrodes which generate a horizontal electric field in the
liquid crystal layer when a voltage is applied, the liquid
crystal layer including liquid crystal molecules which are
homogeneously aligned in a state in which a voltage is not
applied between the pair of electrodes, the first substrate
including a plurality of color filter layers in an active region
in which an image is displayed, the plurality of color filter
layers including an edge color filter layer located at an end
portion of the active region, the first substrate including a
black matrix and a dummy color filter layer which overlaps
the black matrix and is adjacent to the edge color filter layer
in order from the observation surface side to the rear surface
side in an inactive region surrounding the active region, a
level difference between a surface of the edge color filter
layer and a surface of the dummy color filter layer being 1.2
um or less, and the second /4 layer overlapping a boundary
between the edge color filter layer and the dummy color
filter layer. According to this aspect, a liquid crystal display
panel in a horizontal electric field mode is realized which
exhibits excellent visibility in a bright place and causes
suppressed light leakage at the end portion of the active
region.

[0233] Thelevel difference may be 0.8 um or less. Accord-
ing to such a configuration, the thickness uniformity of the
second A/4 layer in the active region is increased and thus
light leakage at the end portion of the active region is
effectively suppressed.

[0234] A width of the dummy color filter layer may be 75
um or more. According to such a configuration, the thickness
uniformity of the second A/4 layer in the active region is
increased and thus light leakage at the end portion of the
active region is effectively suppressed.

[0235] A color of the dummy color filter layer may be the
same as a color of a color filter layer having a thinnest
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thickness among the plurality of color filter layers. Accord-
ing to such a configuration, the thickness uniformity of the
second A/4 layer in the active region is increased and thus
light leakage at the end portion of the active region is
effectively suppressed.

[0236] A color of the edge color filter layer may be blue.
According to such a configuration, a blue edge color filter
layer having a low visual sensitivity is disposed as the edge
color filter layer and thus light leakage at the end portion of
the active region is hardly visually recognized.

[0237] The first substrate may further include an overcoat
layer which directly covers the plurality of color filter layers
and the dummy color filter layer. According to such a
configuration, the overcoat layer can be utilized as a flat-
tening layer for the plurality of color filter layers and the
dummy color filter layer.

[0238] The second A/4 layer may directly cover the plu-
rality of color filter layers and the dummy color filter layer.
According to such a configuration, the second A/4 layer can
be utilized as a flattening layer for the plurality of color filter
layers and the dummy color filter layer.

[0239] A transmission axis of the first polarizing plate and
a transmission axis of the second polarizing plate may be
orthogonal to each other. According to such a configuration,
the first polarizing plate and the second polarizing plate are
disposed in crossed Nicols and thus a black display state can
be effectively realized when a voltage is not applied.
[0240] An alignment direction of the liquid crystal mol-
ecules in the liquid crystal layer and a transmission axis of
either one of the first polarizing plate or the second polar-
izing plate may be parallel to each other in a state in which
a voltage is not applied between the pair of electrodes.
According to such a configuration, a black display state can
be effectively realized when a voltage is not applied.
[0241] Another aspect of the present invention may be a
liquid crystal display device including the liquid crystal
display panel. According to this aspect, a liquid crystal
display device in a horizontal electric field mode is realized
which exhibits excellent visibility in a bright place and
causes suppressed light leakage at the end portion of the
active region.

REFERENCE SIGNS LIST

[0242] 1 liquid crystal display device

[0243] 2 liquid crystal display panel

[0244] 3 backlight

[0245] 4 first polarizing plate

[0246] 5 first A/4 layer (out-cell retardation layer)
[0247] 6, 106 first substrate

[0248] 7, 107 second A/4 layer (in-cell retardation layer)
[0249] 8 liquid crystal layer

[0250] 9 second substrate

[0251] 10 second polarizing plate

[0252] 11, 111 first support base

[0253] 12, 112 black matrix

[0254] 13R,13G, 13B, 113R, 113G, 113B color filter layer
[0255] 14, 114 overcoat layer

[0256] 15 pixel electrode

[0257] 16 insulating film

[0258] 17 common electrode

[0259] 18 second support base

[0260] 19R, 19B, 119R, 119B edge color filter layer
[0261] 20R, 20B dummy color filter layer

[0262] AR, ar active region
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[0263] FR, fr inactive region (frame region)
[0264] D1 width of dummy color filter layer
[0265] D2 level difference between surface of edge color

filter layer and surface of dummy color filter layer

[0266] d2 level difference between surface of edge color
filter layer and surface of black matrix

[0267] D3, d3 width of region in which thickness of
overcoat layer changes

[0268] D4, d4 thickness change of overcoat layer

[0269] D5 width of region in which thickness of second
74 layer changes

[0270] D6 thickness change of second A/4 layer

1. Aliquid crystal display panel comprising: in order from

an observation surface side to a rear surface side,

a first polarizing plate;

a first A/4 layer;

a first substrate;

a second A/4 layer;

a liquid crystal layer;

a second substrate; and

a second polarizing plate,

the first A/4 layer having an in-plane slow axis which
forms an angle of 45° with a transmission axis of the
first polarizing plate and is orthogonal to an in-plane
slow axis of the second A/4 layer,

the second substrate including a pair of electrodes which
generate a horizontal electric field in the liquid crystal
layer when a voltage is applied,

the liquid crystal layer including liquid crystal molecules
which are homogeneously aligned in a state in which a
voltage is not applied between the pair of electrodes,

the first substrate including a plurality of color filter layers
in an active region in which an image is displayed,

the plurality of color filter layers including an edge color
filter layer located at an end portion of the active
region,

the first substrate including a black matrix and a dummy
color filter layer which overlaps the black matrix and is
adjacent to the edge color filter layer in order from the
observation surface side to the rear surface side in an
inactive region surrounding the active region,

a level difference between a surface of the edge color filter
layer and a surface of the dummy color filter layer
being 1.2 pm or less, and

the second A/4 layer overlapping a boundary between the
edge color filter layer and the dummy color filter layer.

2. The liquid crystal display panel according to claim 1,

wherein the level difference is 0.8 um or less.

3. The liquid crystal display panel according to claim 1,

wherein a width of the dummy color filter layer is 75 pm
or more.

4. The liquid crystal display panel according to claim 1,

wherein a color of the dummy color filter layer is the same
as a color of a color filter layer having a thinnest
thickness among the plurality of color filter layers.

5. The liquid crystal display panel according to claim 1,

wherein a color of the edge color filter layer is blue.

6. The liquid crystal display panel according to claim 1,

wherein the first substrate further includes an overcoat
layer which directly covers the plurality of color filter
layers and the dummy color filter layer.

7. The liquid crystal display panel according to claim 1,

wherein the second A/4 layer directly covers the plurality
of color filter layers and the dummy color filter layer.
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8. The liquid crystal display panel according to claim 1,

wherein a transmission axis of the first polarizing plate
and a transmission axis of the second polarizing plate
are orthogonal to each other.

9. The liquid crystal display panel according to claim 1,

wherein an alignment direction of the liquid crystal mol-
ecules in the liquid crystal layer and a transmission axis
of either one of the first polarizing plate or the second
polarizing plate are parallel to each other in a state in
which a voltage is not applied between the pair of
electrodes.

10. A liquid crystal display device comprising the liquid

crystal display panel according to claim 1.

® 0% % % %
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