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7) ABSTRACT

According to one embodiment, aliquid crystal display device
includes a first substrate including pixel electrodes disposed,
respectively, in a first color pixel on one end side of an active
area and in a second color pixel on the other end side of the
active area, a light-shield layer which surrounds the first color
pixel and the second color pixel and extends to a peripheral
area surrounding the active area, a first color filter disposed in
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(22) Filed: Jun. 5,2012 the first color pixel, a second color filter disposed in the
second color pixel, a dummy color filter which is stacked on
(30) Foreign Application Priority Data the light-shield layer in the peripheral area, creates a distance
between second color filter and the dummy color filter and is
Jul. 29,2011 (JP) wecvrevvieveceire e 2011-167531 continuous with the first color filter.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from prior Japanese Patent Application No.
2011-167531, filed Jul. 29, 2011, the entire contents of which
are incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a
liquid crystal display device.

BACKGROUND

[0003] By virtue of such features as light weight, small
thickness and low power consumption, liquid crystal display
devices have been used in various fields as display devices of
OA equipment, such as personal computers, and TVs. In
recent years, liquid crystal display devices have also been
used as display devices of portable terminal equipment such
as mobile phones, car navigation apparatuses, game
machines, etc.

[0004] In such liquid crystal display devices, a pair of sub-
strates are disposed to be opposed to each other, with a liquid
crystal layer interposed. A cell gap for holding the liquid
crystal layer is created by spacers between the paired sub-
strates. Tt is desirable that such a cell gap be uniformly cre-
ated, not only in an active area for displaying an image, but
also in a peripheral area around the active area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a view which schematically illustrates a
structure and an equivalent circuit of a liquid crystal display
device according to an embodiment.

[0006] FIG. 2 is a plan view which schematically shows a
structure of a counter-substrate shown in FIG. 1.

[0007] FIG.3is across-sectional view which schematically
shows a cross-sectional structure of a liquid crystal display
panel shown in FIG. 2.

[0008] FIG. 4 shows measurement results of V-T charac-
teristics of liquid crystal display panels in the embodiment
and a comparative example.

[0009] FIG. 5 is a plan view which schematically shows
another structure of the counter-substrate which is applicable
to the liquid crystal display device of the embodiment.
[0010] FIG. 6 is a plan view which schematically shows
another structure of the counter-substrate which is applicable
to the liquid crystal display device of the embodiment.
[0011] FIG.7is across-sectional view which schematically
shows a cross-sectional structure of a liquid crystal display
panel, to which the counter-substrate shown in FIG. 6 is
applied.

[0012] FIG. 8 is a plan view which schematically shows
another structure of the counter-substrate which is applicable
to the liquid crystal display device of the embodiment.

DETAILED DESCRIPTION

[0013] In general, according to one embodiment, a liquid
crystal display device includes: a first substrate including
pixel electrodes which are disposed, respectively, in a first
color pixel on one end side of an active area and in a second
color pixel on the other end side of the active area; a second
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substrate including a light-shield layer which surrounds the
first color pixel and the second color pixel of the active area
and extends to a peripheral area surrounding the active area, a
first color filter which is disposed in the first color pixel, a
second color filter which is disposed in the second color pixel,
adummy color filter which is stacked on the light-shield layer
in the peripheral area, surrounds the active area, creates a first
distance between second color filter and the dummy color
filter and is continuous with the first color filter, and an over-
coat layer which covers the light-shield layer, the first color
filter, the second color filter and the dummy color filter; a
columnar spacer configured to create a cell gap between the
first substrate and the second substrate; a sealant which sur-
rounds the dummy color filter in the peripheral area, is spaced
apart from the dummy color filter, and attaches the first sub-
strate and the second substrate; and a liquid crystal layer held
between the first substrate and the second substrate.

[0014] According to another embodiment, a liquid crystal
display device includes: a first substrate including pixel elec-
trodes which are disposed, respectively, in a first color pixel
on one end side of an active area and in a second color pixel
on the other end side of the active area; a second substrate
including a light-shield layer which surrounds the first color
pixel and the second color pixel of the active area and extends
to a peripheral area surrounding the active area, a first color
filter which is disposed in the first color pixel, a second color
filter which is disposed in the second color pixel and has a
color different from a color of the first color filter, a dummy
color filter which is stacked on the light-shield layer in the
peripheral area, surrounds the active area, is spaced apart
from the second color filter, is continuous with the first color
filter and has the same color as the first color filter, and an
overcoat layer which covers the light-shield layer, the first
color filter, the second color filter and the dummy color filter;
a columnar spacer configured to create a cell gap between the
first substrate and the second substrate; a sealant which sur-
rounds the dummy color filter in the peripheral area, is spaced
apart from the dummy color filter, and attaches the first sub-
strate and the second substrate; and a liquid crystal layer held
between the first substrate and the second substrate.

[0015] According to another embodiment, a liquid crystal
display device includes: a first substrate including pixel elec-
trodes which are disposed, respectively, in a first color pixel
on one end side of an active area and in a second color pixel
on the other end side of the active area; a second substrate
including a light-shield layer which surrounds the first color
pixel and the second color pixel of the active area and extends
to a peripheral area surrounding the active area, a first color
filter which is disposed in the first color pixel, a second color
filter which is disposed in the second color pixel, a dummy
color filter which is stacked on the light-shield layer in the
peripheral area, surrounds the active area and is spaced apart
from the second color filter, and an overcoat layer which
covers the light-shield layer, the first color filter, the second
color filter and the dummy color filter; a columnar spacer
configured to create a cell gap between the first substrate and
the second substrate; a sealant which surrounds the dummy
color filter in the peripheral area, is spaced apart from the
dummy color filter, and attaches the first substrate and the
second substrate; and a liquid crystal layer held between the
first substrate and the second substrate.

[0016] Embodiments will now be described in detail with
reference to the accompanying drawings. In the drawings,
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structural elements having the same or similar functions are
denoted by like reference numerals, and an overlapping
description is omitted.

[0017] FIG.1is a view which schematically shows a struc-
ture and an equivalent circuit of aliquid crystal display device
according to an embodiment.

[0018] Specifically, the liquid crystal display device
includes an active-matrix-type liquid crystal display panel
LPN. The liquid crystal display panel LPN has a substantially
rectangular plate shape, and includes an array substrate AR
which is a first substrate, a counter-substrate CT which is a
second substrate that is disposed to be opposed to the array
substrate AR, and a liquid crystal layer LQ which is disposed
between the array substrate AR and the counter-substrate CT.
The array substrate AR and counter-substrate CT are attached
by a sealant SE.

[0019] Theliquid crystal display panel LPN includes, in the
inside surrounded by the sealant SE, an active area ACT
which displays an image. The active area ACT is formed, for
example, in a quadrangular shape (in particular, a rectangular
shape), and is composed of a plurality of pixels PX which are
arrayed in a matrix of mxn (m and n are positive integers).

[0020] Theliquid crystal display panel LPN includes, in the
active area ACT, a plurality of gate lines G (G1 to Gn), a
plurality of storage capacitance lines C (C1 to Cn), and a
plurality of source lines S (S1 to Sm). The gate lines G and
storage capacitance lines C extend substantially linearly, for
example, in a first direction X. The gate lines G and storage
capacitance lines C are alternately arranged in parallel along
a second direction Y crossing the first direction X. In this
example, the first direction X and the second directionY are
perpendicular to each other. The source lines S cross the gate
lines G and storage capacitance lines C. The source lines S
extend substantially linearly along the second directionY. It is
not always necessary that each of the gate lines G. storage
capacitance lines C and source lines S extend linearly, and a
part thereof may be bent.

[0021] Each of the gate lines G is led out to the outside of
the active area ACT and is connected to a gate driver GD.
Fach of the source lines S is led out 1o the outside of the active
area ACT and is connected to a source driver SD. At least parts
of the gate driver GD and source driver SD are formed on, for
example, the array substrate AR, and are connected to a
driving IC chip 2 which incorporates a controller.

[0022] Each of the pixels PX of the active area ACT
includes a switching element SW, a pixel electrode PE and a
common electrode CE. The switching element SW and pixel
electrode PE are provided on the array substrate AR. The
common electrode CE may be provided on the array substrate
or may be provided on the counter-substrate CT. A storage
capacitance CS is formed, for example, between the storage
capacitance line C and, for example, an electrode having the
same potential as the pixel electrode PE. The storage capaci-
tance line C is electrically connected to a voltage application
module VCS to which a storage capacitance voltage is
applied.

[0023] The switching element SW is electrically connected
to the gate line G and source line S. The switching element
SW is composed of, for example, an n-channel thin-film
transistor (TFT). The switching element SW may be of a top
gate type or a bottom gate type. In addition, a semiconductor
layer of the switching element SW is formed of, for example,
polysilicon, but it may be formed of amorphous silicon.
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[0024] A gateelectrode WG of the switching element SW is
electrically connected to the gate line G (or the gate electrode
WG is formed integral with the gate line G). A source elec-
trode WS of the switching element SW is electrically con-
nected to the source line S (or the source electrode WS is
formed integral with the source line S). A drain electrode WD
of the switching element SW is electrically connected to the
pixel electrode PE.

[0025] The pixel electrodes PE are disposed in the respec-
tive pixels PX, and are electrically connected to the switching
elements SW. The common electrode CE is disposed com-
mon to the pixel electrodes PE of plural pixels PX. The pixel
electrodes PE and common electrode CE are formed of a
light-transmissive, electrically conductive material such as
indium tin oxide (ITO) or indium zinc oxide (IZO).

[0026] The array substrate AR includes a power supply
module VS for applying a voltage (e.g. common potential) to
the common electrode CE. The power supply module VS is
formed, for example, on the outside of the active area ACT.
The common electrode CE is led out to the outside of the
active area ACT, and is electrically connected to the power
supply module VS via an electrically conductive member (not
shown).

[0027] FIG. 2 s a plan view which schematically shows a
structure of the counter-substrate CT shown in FIG. 1.

[0028] In the active area ACT indicated by a broken line, a
blue pixel PXB, a green pixel PXG, a red pixel PXR, a blue
pixel PXB. .. ., a blue pixel PXB, a green pixel PXG, and a
red pixel PXR are arranged in the named order from the left to
the rightin FIG. 2 in the first direction X. Specifically, the blue
pixel PXB is located on one end side (the leftmost end in FIG.
2) of the active area ACT, and the red pixel PXR is located on
the other end side (the rightmost end in FIG. 2) of the active
area ACT. In addition, in the active area ACT, color pixels of
the same color are arranged in the second direction Y. In the
meantine, in the example illustrated, the red pixel PXR is
located on the other end side of the active area ACT, but the
pixel of another color, for example, the green pixel PXG, may
be located on the other end side of the active area ACT.

[0029] The counter-electrode CT includes alight-shield
layer BM, color filters CF, and a dummy color filter DCF. The
light-shield layer BM includes aperture portions AP which
are formed in association with the respective color pixels.
Specifically, the light-shield layer BM surrounds the respec-
tive color pixels of the active area ACT, and is formed ina grid
shape. The light-shield layer BM extends from the active area
ACT to a peripheral area PER surrounding the active area
ACT.

[0030] The color filters CF include a blue color filter CFB
which is disposed in association with the blue pixel PXB, a
green color filter CFG which is disposed in association with
the green pixel PXG, and a red color filter CFR which is
disposed in association with the red pixel PXR. A blue color
filter CFB is formed of a resin material that is colored in blue.
A green color filter CFG is formed of a resin material that is
colored in green. A red color filter CFR is formed of a resin
material that is colored in red.

[0031] Thecolor filters CF extend in the second direction Y,
and are disposed over plural color pixels of the same color.
The color filters CF are disposed on the aperture portions AP
of the respective color pixels, and also extend over the light-
shield layer BM. Boundaries between the color filters CF are
located at positions overlapping the light-shield layer BM.
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[0032] Specifically, the blue color filter CFB is disposed on
the aperture portions AP of the blue pixels PXB which are
arranged in the second direction Y, and overlaps the light-
shield layer BM between the aperture portions AP of the blue
pixels PXB. The green color filter CFG is disposed on the
aperture portions AP of the green pixels PXG which are
arranged in the second direction Y, and overlaps the light-
shield layer BM between the aperture portions AP of the
green pixels PXG. The red color filter CFR is disposed on the
aperture portions AP of the red pixels PXR which are
arranged in the second direction Y, and overlaps the light-
shield layer BM between the aperture portions AP of the red
pixels PXR. The boundary between the blue color filter CFB
and green color filter CFG, the boundary between the green
color filter CFG and red color filter CFR and the boundary
between the blue color filter CFB and red color filter CFR
overlap the light-shield layer BM.

[0033] The dummy color filter DCF is disposed in the
peripheral area PER and is stacked on the light-shield layer
BM. This dummy color filter DCF is disposed in a manner to
surround the active area ACT, and for example, is formed ina
rectangular frame shape. This dummy color filter DCF is
formed of a resin material that is colored in blue which is, of
the red, green and blue, lowest in relative luminous efficiency.

[0034] The dummy color filter DCF is spaced apart from
the red color filter CFR and green color filter CFG of the
active area ACT. Specifically, an edge CFRE of the red color
filter CFR, which is disposed on the red pixels PXR that are
located on the other end side of the active area ACT, is
opposed to the dummy color filter DCF, and a gap is created
between the edge CFRE and the dummy color filter DCF. In
addition, an upper end CFRU and a lower end CFRB of the
red color filter CFR, which is disposed on the red pixels PXR
of the active area ACT, and an upper end CFGU and a lower
end CFGB of'the green color filter CFG, which is disposed on
the green pixels PXG of the active area ACT, are opposed to
the dummy color filter DCF, and gaps are created between
these edges and the dummy color filter DCF.

[0035] In the example illustrated, the dummy color filter
DCEF is continuous with the blue color filter CFB of the active
area ACT. Specifically, the blue color filter CFB, which is
disposed on the blue pixels PXB located on the one end side
of the active area ACT, extends from the active area ACT to
the peripheral area PER, and the blue color filter CFB is
continuous with the dummy color filter DCF at each of an
edge CFBE, an upper end CFBU and a lower end CFBB
which are located at boundaries between the active area ACT
and the peripheral area PER. In other words, the blue color
filter CFB, which is disposed on the blue pixels PXB located
on the one end side of the active area ACT, is formed continu-
ous with the dummy color filter DCF, and no gap is created
between this blue color filter CFB and the dummy color filter
DCEF. In addition, the upper ends CFBU and lower ends CFBB
of the other blue color filters CFB, which are disposed on the
other blue pixels PXB of the active area ACT, are similarly
continuous with the dummy color filter DCF.

[0036] The sealant SE is disposed in the peripheral area
PER and overlaps the light-shield layer BM. The sealant SE is
disposed in a manner to surround the dummy color filter DCF
and is formed in a rectangular frame shape. In addition, the
sealant SE is spaced apart from the dummy color filter DCF,
and a gap is created between the sealant SE and the dummy
color filter DCF.
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[0037] FIG.3isacross-sectional view which schematically
shows a cross-sectional structure of the liquid crystal display
panel LPN shown in FIG. 2. FIG. 3 shows only those parts of
the cross section of the liquid crystal display panel LPN along
the first direction X, which are necessary for the description.
FIG. 3 corresponds to the case in which the common elec-
trode CE is provided on the counter-substrate CT.

[0038] A backlight 4 is disposed on the back side of the
array substrate AR which constitutes the liquid crystal display
panel LPN. Various modes are applicable to the backlight 4.
As the backlight 4, use may be made of either a backlight
which utilizes a light-emitting diode (LED) as a light source,
or a backlight which utilizes a cold cathode fluorescent lamp
(CCFL) as a light source. A description of the detailed struc-
ture of the backlight 4 is omitted.

[0039] The array substrate AR is formed by using a first
insulative substrate 10 having light transmissivity. The array
substrate AR includes switching elements SW, pixel elec-
trodes PE and a first alignment film AL1.

[0040] The switching element SW is disposed on an inner
surface 10A of the first insulative substrate 10, which is
opposed to the counter-substrate CT, and is covered with an
interlayer insulation film 11. The pixel electrode PE is dis-
posed on the interlayer insulation film 11. The pixel electrode
PE is electrically connected to the switching element SW via
acontact hole which is formed in the interlayer insulation film
11.

[0041] The first alignment film AL1 is disposed on that
surface of the array substrate AR, which is opposed to the
counter-substrate CT, and the first alignment film ALl
extends over substantially the entirety of the active area ACT.
The first alignment film AL1 covers the pixel electrode PE,
etc.,and is also disposed over the interlayer insulation film 11.
[0042] The counter-substrate CT is formed by using a sec-
ond insulative substrate 20 having light transmissivity. The
counter-substrate CT includes a light-shield layer BM, color
filters CF, an overcoat layer OC, a common electrode CE, and
a second alignment film AT 2.

[0043] Thelight-shield layer BM partitions the pixels in the
active area ACT and forms aperture portions AP which are
opposed to the pixel electrodes PE. Specifically, the light-
shield layer BM is disposed so as to be opposed to wiring
portions, such as source lines, gate lines, storage capacitance
lines, and switching elements SW. In addition, the light-
shield layer BM also extends over the peripheral area PER.
The light-shield layer BM is disposed on an inner surface 20A
of the second insulative substrate 20, which is opposed to the
array substrate AR.

[0044] The red color filter CFR, blue color filter CFB and
green color filter CFG are arranged in association with the
respective pixels in the active area ACT. These color filters CF
are disposed on the aperture portions AP in the inner surface
20A of the second insulative substrate 20, and portions of the
color filters CF extend over the light-shield layer BM.
[0045] The dummy color filter DCF is disposed in the
peripheral area PER. The dummy color filter DCF is stacked
on that surface of the light-shield layer BM, which is opposed
to the array substrate AR. In addition, the dummy color filter
DCF is formed to be integral or continuous with the blue color
filter CFB which is located on one end side of the active area
ACT, and is spaced apart from the red color filter CFR which
is located on the other end side of the active area ACT. Spe-
cifically, the blue color filter CFB located on the one end side
of the active area ACT extends from the position, which is
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opposed to the pixel electrode PE, to the peripheral area PER,
and extends over the light-shield layer BM, thus forming the
dummy color filter DCF.

[0046] The overcoat layer OC covers the color filters CF of
the active area ACT, the dummy color filter DCF of the
peripheral area PER, and the light-shield layer BM of the
peripheral area PER (i.e. the light-shield layer BM which is
exposed from between the dummy filter DCF and the red
color filter CFR, and the light-shield layer BM which is
located outside the dummy color filter DCF). The overcoat
layer OC reduces the effect of asperities on the surfaces of
these parts.

[0047] The common electrode CE is formed on that side of
the overcoat layer OC, which is opposed to the array substrate
AR. The second alignment film AL2 is disposed on that
surface of the counter-substrate CT, which is opposed to the
array substrate AR, and the second alignment film AL2
extends over substantially the entirety of the active area ACT.
The second alignment film AL2 covers the common elec-
trodes CE, etc.

[0048] The above-described array substrate AR and
counter-substrate CT are disposed such that their first align-
ment film AL1 and second alignment film AL2 are opposed to
each other. In this case, columnar spacers SP, which are
formed of, e.g. aresin material so as to be integral to one of the
array substrate AR and counter-substrate CT, are disposed
between the array substrate AR and the counter-substrate CT,
and a predetermined cell gap, for example, a cell gap of 2 pm
to 7 pum, is created. The array substrate AR and counter-
substrate CT are attached by the sealant SB on the outside of
the active area ACT in the state in which the predetermined
cell gap is created therebetween.

[0049] In the example illustrated, the columnar spacers SP
are provided on the array substrate AR. The columnar spacers
SP are formed on the interlayer insulation film 11, and are
covered with the first alignment film AL1. The columnar
spacers SP are disposed not only in the active area ACT but
also in the peripheral area PER. In the active area ACT, the
columnar spacers SP are located, for example, immediately
under the light-shield layer BM. In the peripheral area PER,
the columnar spacers SP are located, for example, immedi-
ately under the dummy color filter DCF. Specifically, in the
peripheral area PER, the dummy color filter DCF is located
between the columnar spacers SP and the light-shield layer
BM.

[0050] The liquid crystal layer LQ is held in the cell gap
which is created between the array substrate AR and the
counter-substrate CT, and is disposed between the first align-
ment film AL1 and second alignment film AT2.

[0051] A first optical element OD1 including, e.g. a first
polarizer PL1 is attached by, e.g. an adhesive, to an outer
surface 10B of the first insulative substrate 10 which consti-
tutes the array substrate AR. The first optical element OD1 is
located on that side of the liquid crystal display panel LPN,
which is opposed to the backlight 4, and controls the polar-
ization state of incident light which enters the liquid crystal
display panel LPN from the backlight 4.

[0052] A second optical element OD2 including, e.g. a
second polarizer PL2 is attached by, e.g. an adhesive, to an
outer surface 20B of the second insulative substrate 20 which
constitutes the counter-substrate CT. The second optical ele-
ment OD2 is located on the display surface side of the liquid
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crystal display panel LPN, and controls the polarization state
of emission light emerging from the liquid crystal display
panel LPN.

[0053] According to the present embodiment, the color fil-
ters CF are disposed in the active area ACT, while the dummy
color filter DCF is stacked on the light-shield layer BM in the
peripheral area PER. Thus, the surface of the overcoat layer
OC, which covers the color filters CF of the active area ACT
and the dummy color filter DCF of the peripheral area PER,
can be smoothed. Specifically, it is possible reduce a stepped
portion between the surface of the overcoat layer OC in the
active area ACT and the surface of the overcoat layer OC in
the peripheral area PER. Thereby, the columnar spacers SP,
which are disposed in the active area ACT and the peripheral
area PER, can create a substantially uniform cell gap in the
active area ACT and peripheral area PER.

[0054] In the display mode in which an image is displayed
by making use of birefringence in the liquid crystal layer LQ,
the difference in cell gap becomes a difference in retardation
Anxd (An is refractive index anisotropy, and d is the thickness
of liquid crystal layer LQ, that is, a cell gap) of the liquid
crystal layer LQ. Thus, if a difference occurs between the cell
gap in the central part of the active area ACT and the cell gap
in the peripheral part of the active area ACT, there is concern
that such the difference in cell gap (or the difference in retar-
dation of the liquid crystal layer Q) may be visually recog-
nized as a difference in transmittance when a single-color
screen is displayed.

[0055] According to the embodiment, since substantially
equal cell gaps can be created in the active area ACT and
peripheral area PER, a substantially uniform cell gap can be
created in the central part and peripheral part of the active area
ACT and a single-color screen with a substantially uniform
transmittance can be displayed. Therefore, a liquid crystal
display device with a good display quality can be provided.
[0056] In addition, according to the embodiment, the
dummy color filter DCF of the peripheral area PER is spaced
apart from at least a color filter CF which is one of the color
filters CF of the active area ACT and has a color different from
the color of the dummy color filter DCF. In the above-de-
scribed example, the dummy color filter DCF is blue, and is
formed of the same material as the blue color filter CFB.
Thus, the dummy color filter DCF is spaced part from the red
color filter CFR and green color filter CFG. Thereby, it
becomes possible to suppress formation of an undesired
stepped portion due to overlapping of color filters of different
colors.

[0057] However, if the distance from the color filter CF of
the active area ACT to the dummy color filter DCF of the
peripheral area PER is too large, the leveling property of the
overcoat layer OC located therebetween tends to lower.
According to the study by the inventor, it was confirmed that
the smoothness of the surface of the overcoat layer OC can be
maintained by setting the distance between the color filter CF
of the active area ACT and the dummy color filter DCF of the
peripheral area PER in the range of 2 um to 10 um.

[0058] In the above-described example, the dummy color
filter DCF is continuous with the color filter of the same color
in the active area ACT (in this example, the blue color filter
CFB). Accordingly, the dummy color filter DCF is formed by
using the same material as the blue color filter CFB in the
same fabrication step as the blue color filter CFB, and an
additional fabrication step for forming the dummy color filter
DCF 1s needless. In the case where the dummy color filter
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DCF and blue color filter CFB are continuous, the thickness
of the overcoat layer OC, which covers the dummy color filter
DCF and blue color filter CFB, increases in some cases, but it
was confirmed according to the study by the inventor that the
smoothness of the surface of the overcoat layer OC is main-
tained.

[0059] As regards the width of the dummy color filter DCF,
if this width is too small, it becomes difficult to maintain the
smoothness of the overcoat layer OC, and it also becomes
difficult to secure a margin for alignment with the columnar
spacers SP disposed in the peripheral area PER. Conversely,
if the width of the dummy color filter DCF is too large, there
is a tendency that interference occurs with a structural part
disposed at the periphery of the dummy color filter DCF (e.g.
an outermost peripheral dummy color filter which will be
described later), and that the thickness of the overcoat layer
OC covering the dummy color filter DCF becomes large.
According to the study by the inventor, it was confirmed that
the smoothness of the surface of the overcoat layer OC can be
maintained, without the thickness of the overcoat layer OC
being excessively increased, by setting the width of the
dummy color filter DCF in the range of 20 pm to 50 um.

[0060] The inventor measured V-T characteristics with
respect to a case in which the dummy color filter DCF of the
embodiment was disposed, and a comparative example in
which the dummy color filter DCF was not disposed.

[0061] FIG. 4 shows measurement results of V-T charac-
teristics of liquid crystal display panels in the embodiment
and the comparative example. In FIG. 4, the abscissa indi-
cates an application voltage to the liquid crystal layer LQ, the
ordinate indicates transmittance, and the scales of the
abscissa and ordinate are equal in the V-T characteristics of
the embodiment and the comparative example.

[0062] In the V-T characteristics of the comparative
example shown in an upper part of F1G. 4, an error occurs in
transmittance between the central part and peripheral part of
the active area. According to a different viewpoint, when the
same transmittance is to be obtained on the low voltage side,
the application voltage in the peripheral part of the active area
shifts to a higher voltage side than the application voltage in
the central part of the active area. In this comparative
example, when the same voltage is applied to all pixels of the
active area, a difference in transmittance between the central
part and the peripheral part tends to be easily recognized.

[0063] Inthe V-T characteristics of the embodiment shown
in a lower part of FIG. 4, a substantially equal transmittance
can be obtained in the central part and peripheral part of the
active area at each of application voltages. According to a
different viewpoint, when the same transmittance is to be
obtained on the low voltage side, the application voltage in
the peripheral part of the active area is substantially equal to
the application voltage in the central part of the active area. In
this embodiment, it was confirmed that when the same volt-
age is applied to all pixels of the active area, a substantially
equal transmittance is obtained over the entirety of the active
area.

[0064] Next, other structure examples of the embodiment
are described. The same structural parts as described in the
above example are denoted by like reference numerals, and a
detailed description thereof is omitted.

[0065] FIG. 5 is a plan view which schematically shows
another structure of the counter-substrate CT which is appli-
cable to the liquid crystal display device of the embodiment.
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[0066] The structure shown in FIG. 5 differs from the struc-
ture shown in FIG. 2 in that the dummy color filter DCF is
spaced apart from the blue color filter CFB. Needless to say,
the dummy color filter DCF is spaced apart from the red color
filter CFR and green color filter CFG. Specifically, gaps are
created between the dummy color filter DCF of the peripheral
area PER and the four sides of the rectangular active area
ACT.

[0067] This dummy color filter DCF has the same color as
the blue color filter CFB, for instance, as in the above-de-
scribed example, and is formed of a resin material which is
colored in blue. In the example shown in FIG. 5, the dummy
color filter DCF may be formed of a resin material which is
colored in red or a resin material which is colored in green.
[0068] FIG. 6 is a plan view which schematically shows
another structure of the counter-substrate CT which is appli-
cable to the liquid crystal display device of the embodiment.
[0069] The structure shown in FIG. 6 differs from the struc-
ture shown in FIG. 2 in that the counter-substrate CT further
includes an outermost peripheral dummy color filter ODCF in
the peripheral area PER. The outermost peripheral dummy
color filter ODCF is located between the dummy color filter
DCF and the sealant SE, and is spaced apart from the dummy
color filter DCF and the sealant SE. In addition, the outermost
peripheral dummy color filter ODCF is stacked on the light-
shield layer BM in the peripheral area PER.

[0070] In the example illustrated, the outermost peripheral
dummy color filter ODCF is disposed between the dummy
color filter DCF and the sealant SE in a manner to surround
the dummy color filter DCF, and is formed in a rectangular
frame shape. Specifically, a gap is created between the out-
ermost peripheral dummy color filter ODCF and the dummy
color filter DCF. In the meantime, it is desirable that the gap
between the outermost peripheral dummy color filter ODCF
and the dummy color filter DCF be within a range of 100 pm.
[0071] This outermost peripheral dummy color filter
ODCEF has the same color as the dummy color filter DCF, for
instance. When the dummy color filter DCF is formed of a
resin material which is colored in blue, as in the above-
described example, the outermost peripheral dummy color
filter ODCF is also formed of aresin material which is colored
in blue. In the meantime, the outermost peripheral dummy
color filter ODCF may be formed of a resin material which is
colored in red or a resin material which is colored in green.
[0072] FIG. 7isa cross-sectional view which schematically
shows a cross-sectional structure of a liquid crystal display
panel LPN, to which the counter-substrate shown in FIG. 6 is
applied.

[0073] Thedummy color filter DCF and outermost dummy
color filter ODCF are stacked on the light-shield layer BM in
the peripheral area PER and are covered with the overcoat
layer OC. The dummy color filter DCF and outermost dummy
color filter ODCF can be formed by using the same material
as the blue color filter CFB in the same fabrication step as the
blue color filter CFB.

[0074] FIG. 8 is a plan view which schematically shows
another structure of the counter-substrate CT which is appli-
cable to the liquid crystal display device of the embodiment.
[0075] The structure shown in FIG. 8 differs from the struc-
ture shown in FIG. 5 in that the counter-substrate CT further
includes an outermost peripheral dummy color filter ODCF in
the peripheral area PER. As has been described with reference
to FIG. 6, the outermost peripheral dummy color filter ODCF
is located on the sealant SE side of the dummy color filter
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DCEF, and is spaced apart from the dummy color filter DCF. In
addition, the outermost peripheral dummy color filter ODCF
is stacked on the light-shield layer BM in the peripheral area
PER.

[0076] This outermost peripheral dummy color filter
ODCEF has the same color as the dummy color filter DCF, for
instance, and is formed of a resin material which is colored in
blue. Alternatively, the outermost peripheral dummy color
filter ODCF may be formed of a resin material which is
colored in red or a resin material which is colored in green.
[0077] Even in the case where any one of the counter-
substrates CT shown in FIG. §, FIG. 6 and FIG. 8 is applied,
the same advantageous effects as in the case where the
counter-substrate CT shown in FIG. 2 is applied can be
obtained.

[0078] In the embodiment, each of the dummy color filter
DCF and outermost peripheral dummy color filter ODCF
may not be formed in a continuous frame shape, but may be
formed of a plurality of segments which are discretely
arranged in a substantially linear shape.

[0079] As has been described above, according to the
present embodiment, a liquid crystal display device which
has a good display quality can be provided.

[0080] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate including pixel electrodes which are dis-
posed, respectively, in a first color pixel on one end side
of an active area and in a second color pixel on the other
end side of the active area;

a second substrate including a light-shield layer which
surrounds the first color pixel and the second color pixel
of the active area and extends to a peripheral area sur-
rounding the active area, a first color filter which is
disposed in the first color pixel, a second color filter
which is disposed in the second color pixel, a dummy
color filter which is stacked on the light-shield layer in
the peripheral area, surrounds the active area, creates a
first distance between second color filter and the dummy
color filter and is continuous with the first color filter,
and an overcoat layer which covers the light-shield
layer, the first color filter, the second color filter and the
dummy color filter;

a columnar spacer configured to create a cell gap between
the first substrate and the second substrate;

a sealant which surrounds the dummy color filter in the
peripheral area, is spaced apart from the dummy color
filter, and attaches the first substrate and the second
substrate; and

aliquid crystal layer held between the first substrate and the
second substrate.

2. The liquid crystal display device of claim 1, wherein the

second substrate further includes an outermost peripheral
dummy color filter which is located between the dummy
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color filter and the sealant in the peripheral area, creates a
second distance between the outermost peripheral dummy
color filter and the dummy color filter, is stacked on the
light-shield layer, and is covered with the overcoat layer.

3. The liquid crystal display device of claim 2, wherein the
dummy color filter has a color which is identical to a color of
the first color filter and is different from a color of the second
color filter.

4. The liquid crystal display device of claim 3, wherein the
first color filter and the dummy color filter are formed of a
resin material which is colored in blue.

5. The liquid crystal display device of claim 4, wherein the
outermost peripheral dummy color filter has the same color as
the dummy color filter.

6. The liquid crystal display device of claim 5, wherein the
outermost peripheral dummy color filter is formed of the
same material as the dummy color filter.

7. The liquid crystal display device of claim 1, wherein the
first distance between the second color filter and the dummy
color filter is 2 pm to 10 pm.

8. The liquid crystal display device of claim 1, wherein the
dummy color filter has a width of 20 pm to 50 pm.

9. The liquid crystal display device of claim 2, wherein the
second distance between the outermost peripheral dummy
color filter and the dummy color filter is within a range of 100
pm.

10. A liquid crystal display device comprising:

a first substrate including pixel electrodes which are dis-
posed, respectively, in a first color pixel on one end side
of an active area and in a second color pixel on the other
end side of the active area;

a second substrate including a light-shield layer which
surrounds the first color pixel and the second color pixel
of the active area and extends to a peripheral area sur-
rounding the active area, a first color filter which is
disposed in the first color pixel, a second color filter
which is disposed in the second color pixel and has a
color different from a color of the first color filter, a
dummy color filter which is stacked on the light-shield
layer in the peripheral area, surrounds the active area, is
spaced apart from the second color filter, is continuous
with the first color filter and has the same color as the
first color filter, and an overcoat layer which covers the
light-shield layer, the first color filter, the second color
filter and the dummy color filter;

a columnar spacer configured to create a cell gap between
the first substrate and the second substrate;

a sealant which surrounds the dummy color filter in the
peripheral area, is spaced apart from the dummy color
filter, and attaches the first substrate and the second
substrate; and

aliquid crystal layer held between the first substrate and the
second substrate.

11. The liquid crystal display device of claim 10, wherein
the first color filter and the dummy color filter are formed of
a resin material which is colored in blue.

12. The liquid crystal display device of claim 11, wherein
the second substrate further includes an outermost peripheral
dummy color filter which is located between the dummy
color filter and the sealant in the peripheral area, is spaced
apart from the dummy color filter, is stacked on the light-
shield layer, and is covered with the overcoat layer.
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13. The liquid crystal display device of claim 12, wherein
the outermost peripheral dummy color filter has the same
color as the dummy color filter.

14. The liquid crystal display device of claim 13, wherein
the outermost peripheral dummy color filter is formed of the
same material as the dummy color filter.

15. A liquid crystal display device comprising:

a first substrate including pixel electrodes which are dis-
posed, respectively, in a first color pixel on one end side
of an active area and in a second color pixel on the other
end side of the active area;

a second substrate including a light-shield layer which
surrounds the first color pixel and the second color pixel
of the active area and extends to a peripheral area sur-
rounding the active area, a first color filter which is
disposed in the first color pixel, a second color filter
which is disposed in the second color pixel, a dummy
color filter which is stacked on the light-shield layer in
the peripheral area, surrounds the active area and is
spaced apart from the second color filter, and an overcoat
layer which covers the light-shield layer, the first color
filter, the second color filter and the dummy color filter;

a columnar spacer configured to create a cell gap between
the first substrate and the second substrate;
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a sealant which surrounds the dummy color filter in the
peripheral area, is spaced apart from the dummy color
filter, and attaches the first substrate and the second
substrate; and

aliquid crystal layer held between the first substrate and the
second substrate.

16. The liquid crystal display device of claim 15, wherein
the dummy color filter has a color which is identical to a color
of the first color filter and is different from a color of the
second color filter.

17. The liquid crystal display device of claim 16, wherein
the dummy color filter is continuous with the first color filter.

18. The liquid crystal display device of claim 16, wherein
the dummy color filter is spaced apart from the first color
filter.

19. The liquid crystal display device of claim 16, wherein
the second substrate further includes an outermost peripheral
dummy color filter which is located between the dummy
color filter and the sealant in the peripheral area, is spaced
apart from the dummy color filter, is stacked on the light-
shield layer, and is covered with the overcoat layer.

20. The liquid crystal display device of claim 19, wherein
the first color filter, the outermost peripheral dummy color
filter and the dummy color filter are formed of a resin material
which is colored in blue.
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